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[#ffif*<75f£ffl] 

[St** 1 1 

P r P S c tS«M>:ffiSftffltS^ P r PC fcfflSf^ffl Lft^B? e 

[*** 2 ] 

^x^yn, 79*3 y^vBfM", *J:tf*o**fl:*&»R3*i4, ***iiB« 
[»** 3 ] 

P r PS c^**#*S'fl'*»*ffiZfMi**ti*#tU1-*, II** 1 *fc»*2IB* 
[***4] 

I^Si^Pr P S c iffl£fM§flT|&?**£fc MitS, *** l ~3?>v>f 
[*** 5 ] 

p r P S c £ J: 0****1 ~4 m>f ft*-*KE*©H?-*#tfifirt*Jo 
[11**6] 

P r P S c ^ST-K^LT^ > It** 5 fE«<7?i&f£tlo 
[11**7] 

P r P S c Wm^Kft&Glg&LX^Z, M**6GIR^j|ajfttt 0 
[If** 8 ] 

ft* * 1 - 4 <D »/ > f *l ^- H K f £ m<7? H £ J: XI/ i tz (i flf ** 5 ~ 7 O v > f * 
[ft** 9] 

[*** i o ] 

it** 5 - 7m*-f ti^-n^iaicos*t)t#^wt-ffi£^ffli-^ #v k q 
[***l l] 

***1 - 4m>f SfcfaaoH^, fcfctffc/* £1****5-7 OUfft^- 
*££g?>4B&tt, fcfjtfK/f £14***8 *> L < 1*9 KMoflft, fcfctffc/Srt: 
f4***i 0E«<e'J#> K*£*, ffft-e, ill, ^tBfflgtH, iJi^JltWM*^ 
4 o £3 ^ft&fSfiJcgf **tr, ho 
[IS** 1 2] 

11**1 - 4Wffifr--$Kim<n®*i5ZV ! /i £14***1 0E«O9#v K*£ 
[***1 3] 

ttfl-fc, ***1 ~4«^^-fil^-*UfEaoH^ 43«fctf/ifcl4***8 L < i± 9 
fSfc^tlfr, £4 0V;££i4Iii**l 0ffi«<3V#> Kfc£8M 3 £1"* 
, SS^^<7DP r P S c $Ntfctb*"*#& 0 
[***1 4] 

WT^SKSr-g-tf, &»£fl«i#*«»& P r P S c £l&*1-&*£ : 
B*mt» ***1 ~40^f*L^-*tta«WH : f-, fcitf/Sfctt^SS t L< f4 
9fcfB*Oi§#, * J: Cf/*fc 1****1 0B«O'jr/ Kfc**JH3**K»o 
[*** 1 5 ] 

i*i*L4 $ b-th$L®<r>mk, *** 1 - 4«>v>f *ia>-*fcIB*oH^ 
fcli**«8<b L< »i9fcIE*Ojflft, StV/t fc 14***1 0 fEScO Kt*« 
i:£#1ti1-4, t hf5»^Wai6l43 4 0 f i&^<?)7 , 'J^>MS'^»f1-4 

[if** 1 6 ] 

h<rM14*ffi«lBifil*)t»4fiittW7'U*>]!giE*^»f1-*fcftW, ***1 -4Wf 
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x if/ 1 tz \m*m 8 4> l < & 9 iztzmvtm, &ixf/$ tz amtm 1 o tmco <; # > 

&P r P S c «r»*1-*fc*©, fcJ:tf/$fcli4&£«*m+OP r P 
«5 - 7 O^f *i*-8fc1S*<*>JlU*4lK is H V/itzimtM 8 t> L < »i 9 KE*<&fi 
[H 

[0 0 0 1 ] 

iM 

is J: Vfem? & tztb<D Bftlt^o 
[ 0 0 0 2 ] 

f±«flKN$>2>#Sfc*fc£. E*4fif±*:"<*R (PrP c tnftfiii,) £**i£lEtfc>{> 
?)i:^tJu ^VA^ff (p r p s c fcfftfft*) £#tr 0 7" 'J* 

ymmvfefkt Lxmmmm^mm^xif^^^mm^mm^fi^m-^tm' 

(7*9 (Br and e r) *b, 1 9 9 6 ) „ i^li, t h fcil'ft 

?o>f»;7*A/h-t3 7'^> yju* > -'/a J* a >f ^ 7- - 

*>IB£OPI#fciS''Cli$ * (7xA- (Weber) bt.VTy*J (kg u z z i ) , 
1 9 9 7) o \z.yWX9 W 9 fc^O'K?^, 

J: W*^r^I(7)f#ttm^«*^rtf (7x<7^y (We i ssmann) ^iO'T^v 
. 1 9 9 7) o 
[0 0 0 3 ] 

Ifrlbtfh, ffi*tti»#M*JBie*5ISl6i-rjeifeH^t IT, £W«t o 

£ Jtfc 7' 'J * v ^'4>M»is «t **ttft*JJWto«MI Sit £ , Bia 

Jt.KHfcfcv*TKW1-*£ t#-c£&£i fiWiiv^^ (r^vfj, 1997) 0 St* 

m±# k l t#se <*> if ») , 7* >j * > imn.-t ^mm, 9 4 7* e m l t *> #^0$? * 

(7/y, 1 9 9 8) o jm»2c^OM«fci6&Wa-r*?JB Lfci£flE<7) l 
yv'fect^'H bOB S EHT-Ott^HHftiBSaiBltte .toT^^tLSo B S E 7' 
U * > PM«fC SxfcSS'attgElfclSfeSftaJrofcjIfcfi* ( 7 x 

*X(Wells) fc, 1 9 9 8 ) o JfiftLfcJHl 0 0^9A*#x.fcB*©->5/K*»t4 
*!$B S EO*£!&£«>##fciE«4ffl&fc iot, «*#*ll»jfc»»fc£^TiiE9i-e 
g4»ntt«<^o-P#tt-Ci4it)&^J,^ia:oT^4 (^x*Xt,, 1 9 9 8) o 
"bota^B*jft-C»i, B S E^'J*^ US, frft, fcJtftt«tt8»£»tfcL#jj*3*l 

f&SilT^&o B SE7 ,| J*y#, WW^n-f^xJl/h-Va?* (nvCJD) 

t«/^^<^fflfiEW^i>^ (7^-* (Bruce) h, 
1997;f-*Vh(Chazot)fc, 1 9 9 6 ; fc^MH i 1 1 ) 1 9 9 7 ; 7 

K (w i i i ) h, 1996) , %±Kmm%mmir&btix^%^o wt^hssco 

fc*fc> B S E is J: ^H^II ^a^7 7x;uh- J f3 T^^IW] D ST- H 

J:oT5ISfeCS*i*K»*+59'K:*|E$*L'r^4<)Wt*4-r (7? Vis X W s.4 * 
vV(Weissmann), 1996), nvCJ D*%M$itZ>izibK t Mc-iftL 
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> (Hilton)^, 1 9 9 8) o lot, «***»K#-r*JG*H*©||i|iJl4s&«, 
MlKftoTV^^'^Vftt (lot &SfIj£> TfcttSfcfcLTV**) , 

* ymztm m*%m.i-zmvmmz ± otti & t &m*Ttz t ft* v> 

(Tyit&XlFVJ (Weissmann), 1 9 9 8) <> 

[0 0 0 4 ] 

, irifiU 1891^) KJfcH^feitteti, z\V> X n * - *OIB»*ftS£«ifc 
[ 0 0 0 5 ] 

gESft&o CCDfi-C, gfMfcKo^THf V* ^7^7, (Semme I we 

i s s) KXvX&^btitcfcmkoW&iWz IX^ZbWi :H s ti*, 

muTtiig^ft&oAK^iiEWffl^ 

x;wh-^3 7£#;i&>&<a&KSEfiK-fflv>&ftfc*fi«# (*JVA7^ft K£ <fc CFT^a 

(^JbV 7 'J (B e r n o u 1 1 i ) t>, 1 9 7 7) 0 ftf&Wtffc&fcffiZiitz 
bLtzZbttlUmm^*^ (?74- (Duffy)?). 1 9 7 4) « 
[0 0 0 6 ] 

<bt\ 7° 'J * > *«&K*fiMt:-r & J: ^ i:^3S-^»li^lfS^%i S tiftv d fc 

v^Wtt^^o d?>#xJi> fl5jfe«RfejfW»WEH14C J D (iCJD) <D&$K. 
J:oTa*P>*Lfc 0 S^A^Bt (7\gl55H> ? B#<7Xfl£) 7°'J *>Kii&$ft£?E# 
«Rft<WS:^LTC J D H-T-MJIIi? iitzmt\ki) % $>2> IMSfc £jftTv>£ 0 L^Lfcrt* 

* (take) J 0£OttH»*tt*tfTLv>A«, C J D 7*'J * V ft 

&%:t LT&iofc (¥7** (G i b b s) h, 1985) o ^ h7'J* >fcft*fe$ftfc 

*«^^o -©aw mftmt*frix) Emm^mxz titzmzms 

[0 0 0 7 ] 

JlSn*******©* ftJHM J: >9 frft •? t Mi*** Km^r^frh^mtT 

97)0 

[0 0 0 8 ] 
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7*u * >g^w^wsff xxm^is^m&Kftmz trc^a^ t *nm-rz> t o 1 £ 

*y y hco^W^^tztx^-otz (?7jy (k 

1 e i n) *b, 1 9 9 7) 0 7* 'J * >**gg A#££C y > ? 1* ^X^ST^tl(±\ 
«Cltt^ifP>o| $ 3 it, ®fctif H fc X o T £@B 3 *i & III C£;& $ ti* 

A I" * *T m&> i> Z> * * 4 »» * $ *t T § it o 
[0 0 0 9 ] 

Wfa c£iti-& iicio Tti^k-r & i fc § & 0 gsirfto 5 o %#9kmt & * * 

v*- h #£tt*C I D 5 0«ft8?*^n>4o 
[0 0 10] 

ttSfiA<&»-S»Mt, §H-#fi»»ACJ:oT3fc|ft1-4£fc#-C&1* (7*7^7- (B 
1 a t t 1 e r) h, 1 9 9 7 ) > 3MBttgft£ <fc tf/S fi-^c'J >^H1t<7>jE4"i>C 

£ 2 ?>E® fi, *MIgA*$#-f jE#7*y * y *9 %<D%$lZ<&%t?Z> X 

9 CJBfeft* (7*9 y F7-, 1 9 9 7) o 
[0011] 

ttgg A tt«tfc W C tt# LT !) , v 7 * it * ffl * <r> * M L fc ft 

C0MR*SfclEL4n (77-fe^ (Fraser) £>, 1 9 9 6 ; I* (Kitamo 

to) 6, 1991 ;5^>f7> (Lastnezas) f>, 1 9 9 6 ;*o«>H (0' 
Rourke) 1994) 0 #&£AC#£*&^<aSgfc--)£fr£iI» LT> & 

, 7* U * > AgRffi Cil£ t*CB SBSa^^S tZti&frififr, i tz it B 

T lioS ^ LTV^^ (Klein) ^, 1 9 9 7 ) 0 

mftmjfatf&moyzti"! ^-7°')*yimitz>t\,^ cb*%z.& fc> flriaificis 

[0 0 12] 

-7 -7 * <0*«faMfcC 7" 'J * V * L tl, C , 'J V/tJBiW^ ( L R S ) 

t6*wseA*j:o t ^oft^ttji^w^oa , ao«rcfe£4o £©iEtti6aflif©»ttJ« 
v>'*m&nv7'*)*>i)m&+zmi!kfi4 7'&*o ! 7 } )*>w#teftm% (cns) c 

* ^> o 7* 'J * > c »t * * **T * ^ »o8E»C <b t, f 

i & v ^ t> $tmw? i> * v - <7) it m c « * * s « $ 

•9 0HC^C r z^T-i>llf^t#x.fbtL-CV^o *IRC, P r P s c #7>* U-f tf-C* 
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mtWMfi& (f d c ) i±^) y xmrn-z-fv * >#Hit-f & £*!)<^& >r 7 

t#x.£>tiT^& (3r^*h (Ki tamoto) £>, 1991) „ S <b£, $L$kLtzB 

^ (sc id) i±> mmmMk<r>*?v4\£-KttLximKm-m'$>*), mmK& 

^X7<) * >ZWWil%^ (7 7-t)l<b, 1 9 9 6;*?^hf>, 19 9 1; 7^>f^ 
(Lasmezas)ib, 1 9 9 6;tD^H (0' Rourke) t), 1994) 0 

* w ^-Kft-r&i-frKmgmmmz&z (77-tjnb, 1996 ;^w>?>, 1 
998) , itifbolilB^ r/^n^, f £ii^&< t i>3frtt^mt&)%%Lik% ( 

U >X$£ XtfFDCZtfr) *«, *W^TO^ibCNS^07 , 'J*><7)?i)$«)^^»i 
K^i § it 4 £ t t^lft LTV»4o 
[0 0 13] 

±ntg»^fflii:MLtt^o tot, jfctiPJ '✓^«j»3&^IHfH-4 7'U*VH 

*§g AH^c^J: ? *#aiSPSS:#iEl-S/t*H % P r P Srj&fHI&gLTSIig-i- a ^7 
7 h^TSP r PCXliv^^^jRjgl*! (i. p. ) «£^£ 0 94DirCI^AItl 

[0014] 

B ft 4 li Mfc «t CfJUfffliao***^ LfcthBSE <7)imt4f5»^fePM40|f ffi £ 

as turn, z<D%i^m><D&&&iLvmmmwi'mt, tMws-c j d (scjd) 

Wlfrhmm^ (7-f ;P (W i 1 1 ) h, 1 9 9 9 )o % n v C J D^-f-OftSHtC 
JD<£»9 r»;V'<ftAttJ ti^itt^itkliH^o^*, nvCJ 
D 7* V * > tiHTOis <fc ft *r<& 'J y ^f£f His i t I h ( 
(H i 1 1 ) h. 1 9 9 9; KA>h, 1997;t:^h> (Hi 1 ton) h, 19 
9 8) o £<0£<hii, W fcT-fc^-Oi a (Schreuder 

) 1 9 9 7 ;->al/-)^-t>, 1 9 9 8; ^>7"^7 U> (Vankeulen) 

. 1996), s c j T>-?v*yK\mx\t$ h%^z.twim^mztitz 0 x^oim 

(Raeber) *b, 1 9 9 9 ) „ fg|R>J >/i«o^'J * >J|Ufe#tt, WK'J >x 
«ti*v>r*UJS*L*<>OJ:»)^4< 2#Sfe4?fc^J: 3 (R a 

eber) h, 1999) , ^SS U > ><3Wt*©MRroj6i: WNKSK* <9 #**rttteli 
(caut ionary measure) £§?t& 0 l&#f±> #f8i: LTf&#- 

& «* imf&iw&t z.hx$>h 0 -r%fr*>, Bii^*^±?i$tLTv^^\ 9^ -eo 

$#fc^Tfl&fcfc«)tt*<, &JM$^*K3i£*iJfflinB£ftflT>&<> nvCJDHH 

jftL»tti»&^©#« * 4?ft<1-4©K^SU* * tz tt + jJ-C* * ^ t* ^ ^"C $ x.Jrt ^ 
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[0 0 15] 

# < 0*#**Ie:K$&5H» n v C J DH^^of^*TTffi14* J **o 

fctt* (TtrVtotiVW W (C o 1 1 i n g e) , 1 9 9 7) fi, 
[0 0 16] 

'JTJ^'f A**r-f y^jK'Jp« 9--fc*a«S:jB (PCR) <Bl$ft, fj^M* 
<d*j -4 f§ife»R«>*tti ca^HfcT?^ ft* fc&S i: L fcfcibBMlE littfifc * 

f*EL I SAfcifOS&!£JK$&&rt:^8:7^ « >^ ^ ^ l J — — > ^flB5feJ'#^*J- ^ 

'J * > ^ tB C H L T P8&# * * <7) tf\> 
[0 0 17] 

fc<b*i"Cv>4*q«fcJ:JtHr % ^AUtyj^Vfi^ jE#«Bfl&^ >^7jfP r P° fciESfcHIPI 
5 y®lfii*^1-&P r P s c *>A*Ro**fcfcoTV*4TOteW*V»o £c7)£ 
t*»*^mi-*afc>3»IJ^*v^j£fi, PrP s ' 7i s y';^->)g^(75(»i-^ibtl 

protein-only) MB ^"C** LTfx. 

T^&A<AW:£*|fj£t-&TOt4**^v>o 
[0 0 18] 

7-;-b-ffttWfi&K tot, fc&ft^ftry-t-i'&j&q&ofco p 

ti\ TS EH^Sfe^^^WttH ^f>SS4i:tv^ 0 ffiffiTSlHLfcJ: 9 C, Pr 
P s c liPrP 0 tilWkfM^liL, fMrfl#<G£<<*>*BII&*>f 7* (emu* 

££tf) C*v»-ca#^m$*i*RiB-&'^v^^R-e*4 (7^v£J:a f 7>r*vy (W 
eissmann). 1997) 0 PrP c i3J:rjfprP Sc < <*>&3WteR<*>A"C 

li#tClLv>J:ii:lx.i. PrP s c tSJE&l"*^ PrP° t fi&ft L£v>*7 * 

ht\ £*>tt**toaTHf&Lfc£tfc'C3x.B S E7*D * VKit-f i^ttft'CW^ * u - 

[0 0 19] 

^-i-C-Cft^yj^^^tb^H, 7*nf^t-^K (PK) «: ffi v^TiBfl: 3 

hfl-#fofc*Ki^ m%&7v*y (PrP°) tmwM? , )*y (P r P s c ) £<?> 

PrP° »i, flFjgOfcfrTTOPKfc J:oTS*Cf|IKkSil*©H«- LT, PrP 
s c tt, P r P 2 7 " 3 0 tiftfti*Jk«W**ftllfM'HL^i5#«*t4v» 0 

[0 0 2 0 ] 
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*v'<*n«rnfct»*tt*ttr-x (mb) ( i n l t ^ * ) 

[0 0 2 1 J 

[0 0 2 2 ] 

[0 0 2 3 ] 
[0 0 2 4 ] 

&fcfll*>§«tt* PrP s c £<fcl>V2£(±P r P 2 7 " 3 0 £#flWKE§Si 
[0 0 2 5 ] 

[0 0 2 6 ] 

[0 0 2 7 ] 

£P>«iJO§ftt*> ^jgtt^MKJB^ (TSE) *&8r*-4fc*03fe#Lfc#&£J:U f <e 
[0 0 2 8 ] 

P r P s c »i n$$fe* v>^t%\ t Wtttlbo PrP s c Mt, $P{rI&&T S E3fcfc<>* 
St\ l&jdE<)LTv>4v>tt#44«j£*»t*P r P° <7) TiE^^J a> 7 -5/ a > fc 

[0 0 2 9 ] 

TP r P s c tMMCfflSftffltJ^ P r P c iffiZflUBLfcv»7y*>tt'fr«fcJ 
fcli, PrP s c t:^nut#t^^ PrP c fciBra*L*v»fl^Sfcii55^o- 

</>T, r*nl#J tv>-9ffl^»i. t»J*>»t, !i£*<^*L#, scFvlit (Fab) , fcJ:^ 
(Fab 2 ) Wntt^teo ZcdX >>it1tMX<D rSiRWfcJ tv^mmit, 
"J-i-fk-frW^ PrP° 3>7* *-5/a > «9 7* 'J * > 9 > g «fc »K t <b 2« 

, »SL< f*4?ft< <b 5 flip, fif * L< tt^4< £ 1 0 fljfSs < P r P s c 

"To 

[0 0 3 0 ] 
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[ 0 0 3 1 ] 

\-?y*\ ;r>K$z ti&miRM7'i)*y£-&$mi tit, PrP s • tm^m^K 

[0 0 3 2 ] 

4?*< fct 1 y®#SD, ifclifc******', Mi: LT, PrP Sc 

[0 0 3 3] 

T7°7X^ y ^><7)ffifn-J PrP s c t«RWIcffi2f^ffl-e**A« % PrP c fcffi 

[0 0 3 4 ] 

TPrP 3 c <D%)V#**y)\>Jtiift] tti, "/'J*V^ >^S<D#^*'*->^*S^(b<7) 
#*D?>7 5 y ®£»T&o 
[0 0 3 5 ] 

tu**>kj twu PrP s c t*i&0^tcj:-i,ig^ii^t(7)^fr^a^ic^-r?»^ 

[0 0 3 6 ] 

*§pj^ t^t, PrP St tiz\tz<nmimtoim&-t&tz*><Di3&KM+i 0 c 

[0 0 3 7 ] 

i^ct^M-eco ratt»-fk**tfc»*sj fcv^fflmi, £wks*u moiitttKX 

JOCK X oTTO-fk? iifej|i«*«"*1-*o 
[0 0 3 8 ] 

[0 0 3 9 ] 

S&fclff* U»2FftfcJ3H""\ jfiL$u jHH % jiff, Sfcii'j 7*n 
r-ft--if (*f4t<li, 7*or-ft--fe*K (PK) ) -C«fea*it4o 3*>K#£U>£ 
ttfcfc^T* aJRW^'J-hVtt^Wffitt, "/'J^Vtt-frfStt (PrPB) "£•-£*;& B^fc 

[0 0 4 0 ] 

L < fi. JfoT#£fcfilM!fe<aii^ft®<0®#I Ifc£**i*J:}fcp r ?BZ%-fZ> 0 
[ 0 0 4 1 ] 

[0 0 4 2 ] 
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3 hK&i U*#ffifc#v>T, PrPBIt 7*77, 5 -JA-fVJVV^ sPrP 

B I I^itf, P r PB I I 4fctf*<z>Brtf (t©tftf-tt££fc*>/**R*[RjCiII?te 

[ 0 0 4 3 ] 

#s&w»±, ?<m- pi-p s < tiz\tz<r>m\mto*®&^. m^m^^mi-^tcsb^io 

ftCiti, d^&fi, PrP St 4fcH^«)JB'fbS*l»«:l»IEOJ:^4^'J*v|S'fraJ 
[0 0 4 4 ] 

o 

[ 0 0 4 5 ] 

iMtoftjcStBoHSM *i4H?, 4 £1*7*975 j yy, sp 

r PB I I , *3 J: Z>% P r PB I I 4 14 (Zft\t%£% 9 gtmfiUDM 
[0 0 4 6 ] 

PrP s c tyu^v^M^^WC^^tL^^fr^fflfi, £<3 J: 5 

H^fti:J:oT, 4 fcttftfc, W*tf, r e-y f-7^JVK (David W i Id) 
co \4 kJT-y^A ^ y K/-^ (The I mm unoassay Handbook) 
J,»2K£ISPNO-33-72306-6, Nature Publishing 
G r o u pfcRfc^J: ? *>f A 7 7 7 -fe>f &KU3V>Tfr "5 li^H, S5i/>SI?tt£l 

[ 0 0 4 7 ] 

Sfcfc, #3&KtiU PrP 5 c *tz\t%<r)mttM®k, P r P s c tSMRWfcfflSftsffll- 

PrP c fcfflsf^ffluft^ry*^«#»tt*^i-4*tJftt^tritaia«**i*Tii 

£?4L<I4, mrf. jfiLfll<& t < tfjfc*<£i«£it»«>H#i L «?>®ic£i£JtcDl 
*Ii:*H4 8?, 4fcli^9^5yr>, 7-f 7VJ*fy^ sPrPBI I, jsJ:^' 
p P r PB I I *L4B^?>a*?3*L2>) K-gr4*l4 0 

[ 0 0 4 8 ] 

»4L<I4> 7*'J *>e-frfS14**1-*H^M*S tL4 0 ^H^-ii, Jfr£L<li 
> iMf, jfiiH, jfli^i L< »±JfiL«<7)fiSt^it«^H^I K «Offi5fcitJ*0H5H 
tl&H?, J/;li7'7X? yyv, 7 4 7*'J s P r PB I I , ££0% P r PB 

I I fc^SJtfcB^fejWRSJti&o 
[ 0 0 4 9 ] 

*IM!MU 3<M^ PrP s c t, PrP 3 c tIK«CfflS#fflt^^PrP c fcfflS 

flUBLfc^ 7 (Jjslo^ ^7X5 y r-sK&t ti&mmp r P s c 

zG-t&mttstt flta-&# *affit * • 

[0 0 5 0 ] 

tK£»t&#5li(1*7*U*>'*yA*g (Wx.tf % PrP St ) Srftfib1-*fc*OKSI*7 

H^H* ffiKli, jfoit, Aft, Jiff 4) L< \tOL%tcom ! £itm<vmfrl I> Jliift<*>$S£ 
&ft<Ail5H n-ft-iitiH-?-, 4 tzit-fjx zyyy, y a 7>j y sPrPBii 

, fej:0* p PrPBI IK&i *i4HW?>JiJR$*l4o 
[ 0 0 5 1 ] 



(11) 



JP 2004-501626 A 2004.1.22 



tr. #S U>8M*fcfc^t\ Kf"Hijiii7ft*t>#?>*i4, KttSftfclMtoifciii: Mi, p 

[ 0 0 5 2 ] 

*^^«t-2>S^W7' , ;^>^^»^^tf, PrP c Hjktl-itt^H^tt 

ffit-^iticioT, lEHTPrP 0 4*trflrtttt*«**KI , Hi*»t*P r P s c o&ttt* 

[0 0 5 3 ] 

*ftW«>S644JBiHfcM>'C* PrP s c o*Ji'#*^fl'3^tt$H*afltott*iM£o 
HgWC*4o K^^-tH> P r P s c P r P s c tPrP° 

[0 0 5 4] 

S & ten < ^ | £ b K. , H4: *«K & * * * 7* 'J * > * y *t f n KflUMbj&<#£ 1" * 

fc"C, H£;Mi<7)Pr P s « SrKtUJT4£i:*«-C*4. U>8rfr6MfcHU t h 

5&BfcJ:*tO&aMU I^Pr P s c fr=f-<r>#&<0 9 

#14"Ctt4<#*4«<OP r P s c K#*1-4teJt*«, 7 s y^5 y y>H*tt*«f'frWtt 

[0 0 5 5 ] 
[0 0 5 6 ] 

#&9!<D l^O^ffifcifttf, PrP s 1 Otfeftili, t-tmiiK. PrP s ' 

iigtPrP 3 c <>#&Kfc«fc*iB*H*fclfcaJL4^o 
[0 0 5 7 ] 

$3§^K£&±)&t)li, PrP 5 c Sr^tai-ifcfetTy-bWffiSrff^^^OirTOJft^ 
£fifc*£JlI;LT, It^PrP' c o#«ott*T***4*»Sr*lti1-4fc» 

[ 0 0 5 8 ] 

PrP s c **IB#I4T S E<03§£K£v>T^I<^S§T-&£^T\ MPrP 3 c 
fflLKX <1-££tfi, B SE$&£*ia»1-*<Dfc, £ itf/ifcttB S El&ffiOjaflf* 
afc-fraonflfflfc^ftr**^* l*l&v> 0 jggtp r p s c *«£>i-fc*<&^g»i, * 

^lUSlS^li^P r P s c <D%£X~&& 0 '$LiX, li, H^WffiBK 

[ 0 0 5 9 ] 

2£li, *«WK:J:*4S^3Mitt, «x.tf, fflxW?, ^fc^BttS** P r P 3 c * 
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[0 0 6 0 ] 

[0 0 6 1 ] 

S?t^\ afctr-x (mb) *^oaffl*tft-cfttss4 v L4o *m4fctttr-x.e 

ti-efi^* < £ fc-$»iX'J * >j££-gs#££1-a 0 ft 4 U>X'J* »i, X 

•;*>e#tsi4 (PrPB) &tnHK^4o 

[0 0 6 2 ] 
[0 0 6 3 ] 

^nNt-b'K (PK) ^fflWcMfcJ: oT#<b*ia 0 i:t% HtS MB 
) <?? flSiMKr KXnr>f^--tfK* ^ffi-fbf s;H s im2> 0 
[0 0 6 4 ] 

L^Lfc**^ PrP St n*r-r*a«ttS:#4fc*uHj|&#fl-om<b*^8t U4v^ 

[0 0 6 5 ] 

P r PB *U>Bffi*f*Mi, i<OJ: d JflL» $ HjH* WIL 

, sa^^v/^f^^'J v^HoiKI 0 ioJ^fcH^li, spPrP 

B (s=iliii*i5J:tf r p=jfiL») (jaT*#J»Oifc) tsfifitio StKiDffiLK 
P r PB HtttmWU ffiS?^c/7X5yyv1) L< f*7-f r'J/r^/di 

[0 0 6 6 ] 

^naLfcH#*tftj±«i$ce-x-ci«, 0 4*4 a&e-Xfi, Mftt**^^ 

C*it4 iH 5 t"L ffim*1)\\?LZ>Z.t KU%-t&Zk hfrh 
[0 0 6 7 ] 

*&W<o&t>Kft$l^1jmt. PrP s c 4 tz\t%<nffiitn®<n$i& (ttfc-c, £*) 
cMti, ii-e, 41*#4DK, PrP s • fiffltaoJ: 3 ^mmzti ttjftSfc 

fc, 7^nH^-7'b-F7.t-7-yf'fAy7^^ EL I SAT y 

•fe-fffi) > ^«^7-7-b-^'ffi, BIACORETy-k'fft, MW^T'y-t^S, 
S7*n 7 h T y *4 t'CD^Wi&m- £ M^itlkZ fix i> 
[0 0 6 8 ] 

WK^feKliii^T, X'J *v»^«tt**"f*H? jM»<t>€£ 

ifcROlfl-I IKiaX'J *><S-fr«ttT*« s P r PB I I, 4 fcttiEUffcL <!*•?!» 
fc3MSjfr»o«5&it*?>H5H I K^axu^jB^JStefc^rraH^-e** p p r pb 

I I) KWti, CHifcoB^tt, 4>^a/U fO^« (Wx.fJ\ 
[0 0 6 9 ] 

ifieoH^liP r PBwiIii6fcJ:0Vifctti|i«»::J:o-t$*£ t a 0 jfli 
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[0 0 7 0 ] 

^n^^s^fi^'j^- y, PrP s c otttBKat-*/i»f?*<, mwM-?')*y 

9>*?%Ktt-riP r PBO»l4Klo^T, jfiijfc, I, HUM, 

P r PBl*OPIIi5^*o*^^^^v^^^:i?)07-;w-C^>*o CI ft KM LT7*77. 5 

/ry^'#tc^LT^ 19 , («x.«\ il^-^ (blood 

unit)) LT<^4 0 CO«t^4fflJK»i, fflx-ff, ft^PrPB 

I P BS-fkSitfc-/5X5yy^iat»i^*iSr^tfJlli«Hfl-) 

[0 0 7 1 ] 

StfcfcJtatfJJRte:/'; ft (Wittf, PrP s c ) Srftfa-J-fcjfcaaKK? 

PS*.!*, EL I SAT-y^fS) , ^SitKTy-b'f ^ B I A C 0 R E 7 y ±4 ffi, ft 
gEMMh^T -7 -b-f txF 7*n -fe-T t'k LT&#<fc1-* £ t * 0 

[0 0 7 2 ] 

P r PB^Jse»c:#^ODNAE5iJ*t)O f ^S9J'fl:fS±K:*^"CC:(OJ: ^4DNAE?iJ* 

ftat & £ t * * ^ * 9 - i> k$ t 0 

[0 0 7 3 ] 

Sfcfc, ^'C h t UP r P 2 7 " 3 0 fcffl^TP r PB^igf^/:*^ 

o - 1 d; CM 'J * n - * ; «x 77-Vttz IJI<?)fflatI4 $ *i 
£, P r PBKM1-4JMRF v HfM"* iO'ttO^'f ^OfiifMf^ ; P r PBO^Sifcli 

p r ?Bm^(o^^^0^9-y<Dmt\'^^^x^')^ymzn'fh^'\^^mt 
*st&; -fvxxoxj ^Ty-t^m^^xm^hn^ h <7y7.v3.-y 9%}® wk. 

tf, IB, 'J>'<MK *fcttflM>$ft KiKP r PB*a*ll41-*v>>^) ;7'J*> 
<D'*4 *7yt4 feK&^xm^bii&; y 9T*J MMfe PrPBilv>7^7 
) ; a«J*H±«B«& (fllxJf, IBS, IIS, U<(il») fcis^TP r PB 
££lftfc##«>DNAEy!l*3&S3**£fc Ki*, * 4 OWSE^*^*) P r PB£f|§£ 
1-*£iKJ:*P r PB^liMte; h*J:0%*fci3»t4f&*flHfc©fca©II*fiJ: 
LT*>*fc$fcf*#ft<G L< H, *f»3*lfc) P r PBOttfll ; 3Sfc*fcfi#Jft*> 
P r PB y^>) *ffll>fc4»?)7^f>Sl ; P r P B ^H^&jl* 

£ J: V/ 1 ttft»* & 4 C k h * J: / 4 mMfcoUSBK o n t 7 y * -f ft 

[0 0 7 4 ] 

aumraL*: j ? k, (511*^1$^^ (tse) <D&%&mtL"c&.m~j-zzktf-?% 

[0 0 7 5 ] 

TSEKov>T|fe*WK3o^BfB3l36«4* : C N S K*»t*-ttW4*#(tR* < fko<l 

m&mm^it, m&mtomft®rtmi~&K&<vxm®,fc®m^®x%^o -?v*y 
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[0 0 7 6 ] 

£r$X~m^htltz*7 z-K? >7u v hmt, PrP° tPrP s c t <7)\KM*BlifeK-f2> 
PrP s 0 (DfflfrtttffUTT-JzmWiK&^^T^&o 7 v f 7 - 4r > PrP s 

< (7)ynr7-tlt437T^^PrP ! 7-30 ^^-^ » 
1t?tl£PrP c £^a}1"ft£ t^-PSft^o 

[0 0 7 7 ] 

7*»;^>o rttfcteJ o^^n, -jftWK, ^y77^f^|g (iap) irMmx 
(PrPB) a*) *#+4«*tbf-x (mb) Z'M%-t&z.kx~mm* 

M&X& ft £ <h j&<£tH $ tLTi/^o 
[0 0 7 8 ] 

fct, is^*^p r p 2 7 - 3 0 <D&&mmmfcm®&<DM&x$>*), *m%mm 

»t RA;77^f-fffllJ ( I AP) 7 v-tJmmtbXWiVbimtzo IA 
P<7)|iHo£«MC*;D*M£ffl;Sft£*/ ?a-:h)i4jt{£ (y;*-^* (P r i o n i c s 
), Zurich, Switzerland Xffl X L tz 6 H 4 , 3-7. (Korth) 
.1 9 9 7 I4P r P c tPrP s ° £ES!)-fft i t 7^T'£ &V><7)-C ( 6 H 4 fi# 

m<m%&*Vmit&tlt:P rP St (1-fc*>$, P r P 2 7 " 3 0 ) OW^Ktt-frf 
ft) > IAP (BUSr^flSOit) SifcyDf-ft- 4fKiHft*fT$ 
[0 0 7 9 ] 

*3&W*>I AP£©H»«>fc*K, UTO^f^SrttfflLfeo £^£&?>W£fli^£ 
*- U ^^-C, PrP 5t Slfei:ttL^: 0 tt#-Ctt, 

(ia2*#i?)ii) o 

[0 0 8 0 ] 

H2t*v» , C, l^-^ 1-6*3 1 0(4ii^<7)'i'X7.^>Xn^ h*7pL, V-yi- 
9£ XV 1 1-1311^/77^x^11 (IAP) £^1" 0 Pr nP%li> P r P 
Wl7^7>i:ft*t4Pf*loMB(i, 4) *> o/v I A P £»tKfflv» 6 
H4(i> 6 H4ffi#fc *^'J >X3ti£MB£1tU * y X'j ^XS flTufcn 

MB*lt, PRP C li^jeAv^^wfi**-^^- h*JBt, PrP s c \tztlsj\£ 

[0 0 8 l ] 

Ml («P*L<«\ 5 0 0 g> 3 0^ 4t*2lliaffl) £tT? £ t J& f fi5?-C*ft 0 Ift^S 

< T 5mg/m 1 T^fto 
[0 0 8 2] 

7'Df'f t-*K«ftOfciOO*#tt, L< (i> 5 0/ig/ml^PK, 37t, ^ 
4 < i: *> 3 0#"C**o 
[0 0 8 3] 

[0 0 8 4 ] 
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**JWK*Tf)*l6SHHi, Mlk$ftfc**v*- Mi6 H4£#T&&&fcT-X (MB 
[0 0 8 5 ] 

1 1 ftl^U OUSM * ffl v> T 7 n r >f * - -fe* * TOtt* & 1 1 -Cflft&if£|5gfl?tr H it * 4 *l tf 
[0 0 8 6] 

fc&S i: $ *14 ft J: ») *# K bffrl frmWM7° "J * > * > g £ 4 v» £||&^ £> , 
xx * y 7o -y h fr#f X o TtttbflTt64* * T% PrP ! '- !1 frftMrtft - *« 

[0 0 8 7] 

±t LTI^C^IRSrffl^T, W&tf, PrP s c ^-g-A- h *8JM-* fcfcfc, * 

*>*wntt7ybwtt (p a a) t Lxaffl-r*it &-e§* (i2 3*#!«i<&c:i:) 0 

[0 0 8 8 ] 

CI £) 7 7 -fe -f feOllttMffi t LT, 6H4 (124, !/->l-3*»:t) 
*U ItMit LT, 7>>^IgG*fcli7^^7A'^> (04, l/-V4-9*#i 
COC t ) ^fflV><btl* 0 
[0 0 8 9 ] 

*S#5e<&v<>XjfiiJ»j^ PrP 5t I gGSv&tra^ avfrSK* 

fcfcK, X^ft^ (DYNAL) tiKioTv^Xl g G yi>ift#"e8Efc a - 

r-f vX3ftTv>S«&tr-X£, ^XiLffi: oXW ^3^-/3 v&fc-fcfflLfc 
o XW >*a^-Va>4L-CttflILfc£;ll&«>e-.*|;J\ » 1 ©HMttfJIRTJfe o ( 
05, 1 - 2 $r#,BB(7)ii;) 0 $2«)ift1£ttJ!Rfc L"C\ JET*-?*; 7.Ht&frt,<DI g 

"«-S/a>Lfc» iii^Okr-Xt'ttffltfc (15, V->3-4 *#M<75C:fc) 

lf-X<7)*T(iP r P s c VLM-nmffl&ZwLtztf. PrP 2 '-"i: 
#tiWDtttiRSftA»o)5:, iE'tv^^Jfllft t XW V*i^-->3 ythb, P r P 
2 7 - 3 0 ife-^L/wo SoT, PrP 5 ' fcM»LTV» 

PKM1*fc»<kS;fcfc#?*fm+*fc«lll*£Tfco jE*v9*jfiUffcXW 
>^a^-> 3 >tstP r P 2 7 " 3 0 iN&te-tzw. £<&jfiLit«t, PrP s « k# 

[0 0 9 0 ] 

*8v->^jfllfS^V/^SK*yX"J>X?*Lfctr-XJi % P rPW^gCjiJLTta 
fntt£^?ft^o£ 0 L^L£#<b, EMrf<7)* y X'J >Xj& f SiS* ^**g?)#ftT-C 
firfc*lfc*§£\ e-Xli, ^a-t^*t#6 H4 tlWICs PrP 2 7 - 3 0 Kft-fZ 
&&*7jk Itzfr (06, V-y 4 - 6 fc) , i&f!|?>7^X5 VOffflETT* 7 

XV VXSftfckT-XtiU ttiUT, P r POf ©$Hfc#LTfc««tt*ii*3fcj9»o 
(06, U-f 1 - 3£#HBtf>££) o 2 o<9&ftO# ? XV >XWOg£illJjEl- & 
ifcttTSfc^ofc**, m\?y;-<?W<OtkmK PrP 2 7 - 3 0 C^t4e-X« 
IIii:7,*'>y (sponge) lt:<Dfri> LM^ 0 #3PJ3££>££, P 

K*fea$*tfcft]H**5>*- ha«#fc1-**fcP r P 2 7 " 3 0 ^^L/c^^J: 0 
, P K &31 3 *t£flg M^ISILf^^t'^ ^SrH^fc. Ir^SC 5 7 B 

L/6v->*£fcliP r n p %V>*j&»S>0 P R-Cfflj-ftS *lfcB**V*- h <^W, 
PrP 27 " 30 HJDX.TP r P s e ttfrfrfcHTtefc Lfc (07, V- > 1 - 3 *#{S<^ 
it) , ^«M4PKoaSi0liilS'fr<SttK«#*rRt3fSfl:^ofc (0 7, P->7-9£# 
BScOit) o ja*JfiOffftT-?*yXU VXLfc*^ P r P 2 7 - 3 0 *e^1"4fSHt 



(16) 



JP 2004-501626 A 2004.1.22 



[0 0 9 1 ] 

v < o^<7)|i<^jM?f fi, A&flliiofl&fc* ^'J* > ^ > f ^fjr^ v 7 ^ - a i 

KftHlS*lft«P r P B -CfiWLT^ftfc P r P 2 7 " 3 0 C^t £ ll«£Jf 
m-fZ>Z.ttfX-%h 0 ttz\ts ft ffii)K PrP s c ±KPrP B |S^ 

[ 0 0 9 2 ] 

x>7V- hJg^tt'J 7*-;br-Y ^^CioT, PrP c io^^PrP 3 c 
MWfc^T-n 2*#*»jft1-*ifc*«^«S*Lfto fct, ^H^t^li. PrP B 
PrP c ^^SrH^^o L^L£#*>> iM*T*'y 7*'J >^Lfc»-fr 

, PrP'iSttlt if4S-7^^(?)jartt(^-m<0U^^'eP r n p%-7'>^<7)Jfiiyt't 1 ^ff 
£Lfc„ -Oitfi, P r P c ^«C§4L4^: t fcfclfcLTV** (08£#ra 
<o:t) o 

[0 0 9 3 ] 

Pr P B fS14*«#SiJ4*y , / , J>'^*#o*-C3ISi6i3*iiflrv^-p**Ltf % f^7r'/ 
V ^Sc^cttS? (differential ammonium sulfate pr 
e c i p i t a t i o n) «t 4 * mtfOfrlK J: o t, P r P B Hf§U "f" 

iifctfUTtefctt-f"?**. *B&K, 5 0 96 J: «3fi^StftfaWCP r P B 

(0 9 S:#ffl©ii:) o Ev>^jflLttHM-r4||^?tL/c^*^^^n7''J > ii P r P 
B ^ «8:-^ ^ iflL* (110, 1 - 3 *#IOit) 

*fc«2 5 96- 5 0 %m£$k®'Ctt t mitz? yXfiB. (B10, 4 - 6 fcfcjjftot 

t) t^WV + a^-f a'/tiiP r P 2 7 " 3 0 ^a$Wi:^l/: 0 7 5 %- 1 
0 0 %ft£l&»-eifc*Lfc*:'><*ftfc«>7*W >*a^-> 3 >liP r P B f&teUofr 
tfbtafritz (II 0, u->7-9*#J!R<0£fc) o £<*>3&JIHt* P r P B fS14* J tf- 
X$iii:0**ilS#««i:»ij|RM«^), 1 o i £ fi^tiJ^±cojflift * RottR"C* 
4 c £ £^1-<o-eS^t% 4 C 

[0 0 9 4 ] 

£>Bfr£7 D7 -fciO*?^ 77 U> 'svA'itRK I oT#T, P r P B (OlE 

ffiTt*-;7"'J ^U^ofc, ftot, ISHfis 6 H4 7* I g G k MmStm 

tsi^'fHo 2 o<as# : 7*9*5 y y> y y j 7*'J y yy s fit h a > try i i i 
, tfihnvev I I I^'jvffi^fr, C 1 x^^^— IflfiftW, £1 XSi 1 , *3 «t O 5 ^ 
v><*Rfi*»fc£tfV><o#^i£oJS*jWre*ofc (Hi lt#l»Oit) 0 ffl 
S3;fcrt:7*?*5 yyvttP r P 2 7 " 3 0 KflDx-TP r P s c Srfc-frU flH83*lfc7 
-f 7* 'J 7 y>tm*-C*ofc (01 2*#HO£i) o ift^Bltt-Ciofc 3 8C75H^ 
6 o#jfi|SS : 7*n hnytf>g^#ftl6«J> T)U7*5 JSttftT'n 
hnvif yftg-ttftHgK *XI I IBf, ny try^^-cWco 

[0 0 9 5 ] 

<o**>jiMfc& f *4. PrP !, - )( «ri£*t4f&14»4, JM^£<fcC>*jfoiSlK#:£1-4<Z) 
fspPrP 3 (s =Jt» i3 J: 0 s p = JfllH) tOftfn^o £0<S14tt» 7"77,;7y-/i3 

J:o'7^ 7*'j y y v-cjiib?it^<si4fc*iiA5& , *4o 7 , 7^5;y>^J:o f 7^7 i J y 

[0 0 9 6 ] 
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-r*ii:Kj:o-c*a^ia*s*Lfc»^^ Pr p b mm^^tttt-zbhfrt'ifr* 

WKfco 10mM E DTA<7)$4TT, 7*77 5 / y>K(i*»lSteP r P s c jSct^'P 
r P 2 7 - 3 o LT*S#Lfc# (H 1 3 , V-y 1 - 3 t#I©it) , 7-f 7* 

•J/yvCttP r P 2 7 " 3 0 <Z>*jWS#Lfc (HI 3, U- > 4 - 6 £#JjB<7)C: k ) 0 

4?* < k ^7 s 7^5 y y -<7)nmii> p r p b mm^m^mm^x^ 

<>OT?*4^rffitt*SSELT^«o P r P B tt*S14P r P fcaHRWUfflUflsffi-f***, 
PrP c fcfflSf^ffl L*^0"C, tSSfti li 3 > 7 * ^ - •> g > tlWt^ 4 ^ U fl^ 

rP Sc iPrP !? - ,c fce#L4^ofc (114, 8 - 9 *#J»«D i t ) 0 

Z.iib<V&ftTTlt, PrP s c (±7*nr 7--t*!iS:t4lc^oTV>4 (Hi 4, 

4- 1 5*&?B<*>£fc) o PrP s c <7)rj^7*y-->3 > li P Klrtt*fio TV»* t # 

flsfljtfa > 7 * > - 1/ a y ttff % k 0$rTLTw2, 0 
[0 0 9 7 ] 

tr-X'sO**tt'& , #«H'tteffL*^ifc*«W?)*»MJfifofc (HI 5, l/->3-4*fc 
saco £ ) o 2 o<0RH4#flR#ab*o l. X7* 5 7 ^VKft-f afitflrcrr-r * 
*l£fef-X££< 7°U-f >*x.s<-is a y Li£^m& (115, V-y 1-2 £#flB?>£ 
t) , £ fcliT/l'XS VtT'l/'f V + i^->3 VLfcH-fr (Hi 5, U->5-6£# 
ra^di:) N p r ?<?>mm±74 V7*-AliiB^L4^o 2. 7)V7"5VC3-r^> 
X3tlfctr-X£X7.*3 ;y>tyH y^^-ya > LfcS£\ P r P<D#i 

IKttTW 7 7*- A^o*£-a-fi£v> (HI 5, 7 - 8 i&n<DZb) 0 

[0 0 9 8 ] 

Sfcfc, ^<HspPrP B fi^^teP r P*»-fr1-*C»t"C4< > 
&Z.ki>frfrvtZo tofcfcfc, #&9J:££>fjU fcf-X<7)9 9%£*tHU 7iX?>7 
n?h*tnWfc, Jt^t g a 2 0 v9*fc#«*tl£-X0O. 2 %Sr£l*|gMlLfc (H 
1 6%&m<7)Zk) o *SE14P r P*tt#Lfce-X**tt**ifclWH*£T*Jlt*|&j6 
Lfc(Hl7, v-y A, 5* %iVTttm*>z.b) • 
[ 0 0 9 9 ] 

4 ri^d* fcftfco U7"7^^y> (10 0^g) 

HfcttffiteD ynabeads M- 28 0 (^^ t^, Oslo, 1ml) 
fc 0 (HI 8, 1) , 77 W kf-Smv^T, (l/->2-3) > *>f 

7v^SB7 v<7)7*-^?tLTv^cIa (U->4) , is itfaMraJMlOB S 
JB (U-V5-10) d»f>*>JBfilft4rfE*to J: ii:**-/!- h U PrP 5 ' <D?fftK 
o^TWULt, Z<Dtzsbl^ 50//g (v77) !/;lilmg (7->) 1> 

jffPrPt>'^n-tjH!i;ft6H4 (f-^7?f) , BSA (BfctettfiP. ; r - 
31*) x £ £1*7*77.5 *?XU ^Stifc'fciafclf-Xfc'f y^a^- h It: 

o e-x*a» (24/, i) £sds-page (5%m^mv)u-i 

±T#i&£-£, - h D-fc;i/n-*|R (-> -a W f- * - 7 > K (S c h 1 e i c h 
er&Schuel I), Dassel) ±K7*n y h Ltz 0 r P^^tU1--2> 

fcfcfc, RS:, LT6H4 (X'J*-7 7, Zurich) ^ -^ftfti L 

a -V7 7, IgG, -HRP (-f-f > ■> K (Zymed) , San Fran 
Cisco) H^^a^- h Lfco a$-ECL^ai^^ffl^-C|§fe$^7 l s : 0 
->7"7-^£7'f *AKS»u *J:0 f /4fcttK odak ImageStation^r 
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itfi^-W^n K> 1 3 6, 1 5 4, 1 7 1 -C^£fifcffctt^tt5>*lT!/>*o 

i)K PrP s • <T)t)i#*i')\<*W5tf7y*^;7y^<D&£Km5-v&&z.b*m%.L 

P s c *«^5^5yy>Kie'&1-4tl*i:ffllWL||*^^'9^tPI'<fco 3KV136, 
154, 1 7 ltVHQ/ARQ (118, V-Vl 1 - 1 3) , VRQ/ARQ (U- 
7 1 4 - 1 6) , i3 X l7V RQ/ARR (V->17-19) ©Prn p jf fcS££-f •£> 

r P s c *tt*3*fco HI 814, hfc-f ^a^- h S*lfc77* 3 7 -7* 

7 )£-Xfrb<D jgtbW 7 xxr/7D7 b 5HFf K #>tt £ it £ £ fc^-fo «t "off 

attttoiiHt* r+j ^cto 5 r-J wep-e^-To >*>Tfc*Lfclfe*ii., *i*& n a n 

fllisiCfP r n p&fE?-S<^*0^;/£<fcy f fcyv £^1- 0 7°7 7, 5 7 y 7 tf- Xfi, 
KBLrt:£T<&l*ttfclJV*TP r P s c SrH56Lfc 0 
[0 10 0] 

■vrr7*#?, 7*yMv-« (119) , % txfyzy ~r yff-m (r-?^3t") "C 

?BtLfcftA<^mt (5 0 0 //g) fctt&Lfco C J DJRf 4>**S>*- h 

«rfflv>"Cfrofc£T<G7yfe>fi£fci3^T\ 77*5 yy>{4P r P s 5 

fc#Lt\ #C J Dl^'t^yi- h-C»4">^tA/«r<ftffi-J-*i fc* f -Cg4^ofc 0 P 

r ?fc%<7)mm<ni&-MW£M (p a t c h y - p e r i v a c u 0 1 a r ) 

X V ! v 7 7* * *9 - y * % I" * M W * ^ > 93 S ft R§ ft -> ^ 7 to # # P> it fz 0 it K 7 y -b -f 

s^^tt^Pr P c 1 D ->^t^osiJSt4j8aan*a^fi<jm^t?i?«KMiiL'c^^ (Hi 

9) o 119 K£v>T, 7 7 7, 5 77'>{4, PrP c,D OJK«HOfiE**fll (a) ttz 
(4=bt>ft->77x^» (b, c) ^t3A^^A8CJDIt (a, b. c) © 
B**V*-h**>P rP CI 0 *3l^££>f4> 7^7'> 

^v-«[:iIL/:,lf (d) a><b*>a8**S>*- h fcfcffl Lfc 0 7o r-f 7--ir KMlfc 
tt, W(B1-4V->W±e T + J CDEp-e^L^J: ?fcfrofc 0 P r P fctt-f*ifc#3 F 4 
jf . (Richard Kascksak) 1$±ri><bA^ L7c, 7 

h • 7^>yaN (Albert Einstein College), 

The Bronx, New York, USA or Draco, Denmark, Bo 
t r up) ^ftfem&Ztlfcttfot&MWKZfiMfcTFto ^t'tLO^-Cb, 777,? 
; r>K&d< T^-fSfci^x;^ 770 y M4-aLfciB*4r*1- 0 7^7'W 
mutts P r P c fi^iBTg (-) , P r P s c MttftHJ-cSfc^ofc ( + ) o 7, 
7-- JU^'-(i5 0 fi m^i, 
[0101] 

: 

1 : I APS 

I AP7o h3-JHiWT-C*4o ffi&ltt* 15ml 7r*3> (FALCON) f-a- 
7IC/U1, f-3.-7£*±Kfi£, ^-COS»Kiov>T*±HlfcltT*< 0 10% (w 
/v) **v>*- hSMIrfft (PBSfcfcfSLfcO. 5% D 

OC/0. 5% NP-40) Sr«SiPt*o 1 8 7*- v£t£ J: 2 2 7*-v$fK, 

-eti-fiti 5 ^-MlBl^&^jtf 19 (ftv^tb b/i <5 c: i: T^Jfi ift ? -fr «> o h *4 t 

f3 0»H, 5 0 0 gT»'fr$5*t1-*. ±#Sr«ff1- & 0 9 lil^SetS, * 
h*4fC3 0£W» 5 0 0 gT«i^it4. ±#*«#1-4 0 *>^7SS 
J£*M Omg/m l <fc >>as»t*U*\ h«af»*fflv»T, h<D? y 

*H**4: I Omg/m l KT&o **v*- h<£>* R*J£* 5mg/m l KU 
3%Tween20/3%NP-40 HTPB Si:i)St4, H:7"n 
r-f7--b*K£, 5 0^ g/ra©*ftilti:44J:^ fcifo&l|-f&o 3 7 fC 6 0 frfWi' > 
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ht&o 5mM^>*»»Jt*#*fcAKPMSF**Jl0l'4o 0. 2 5 fo$k<D I 
APiift (PBSti)(fU3%Twe e n 2 0/3%NP-4 0) Sr«SJJPl"*» 
CfeftoXn hn-^KJ:*«jKtr-X ( 6 H 4 -r 4 > 7 S tiT v»*) fc^KS 
ffi«1-4o 1 0 0 M 1 SrlMy hT'tlito «MK»*ISr*-r*. *^y^- hfclf-XKfll 

MPC (SJdJffiS) ^ffl^tf-X^ifeS 0 IfiT*15WT-^^t, MPCSrffl 
^iCfct, lm l <7)a^W (PBSi:f»U2%Twe e n 2 0/2%NP-4 
0) -C3EI, lmlOPBS-eiiftit?., tr-X£it»3-e\ »ftMPC4rffl^T» 
^ill^JlTSo 24/^ Ixn-f-O^ffiS (50mM Tr i s (pH6. 8) 

; 2%SDS ; o. o l % Xn^7xy-;i'X;w- ; l Sr^iDl-4 0 

5^9 5 t: S*fl-£-2 0tTfc#Lfc^ SDS-PAGE, fOfff)'? 

?Wllti:fotMTS 0 7 7^3>f-^-74 I K^*^7>8ltffly^ (H 2 0 2 
. lml, 4 0%7? "J ^7 5 K 1. 5ml, 1. 5MTris (pH8. 8) 1. 3 
ml, 1 0 96 SDS 5 0^1, 1 0 %MWt7 A 5 0 ? 1 , TEMED 2 /t 1 

) ^ISt?>o *Lfc«l#T*#*»'fr1-* 0 TEMED*M-r*i:-tCK:M^<i6* 
* 0 7^'J^7 5 K»#7^yi^- hHOPf HMttCo **6ffly>K0fc*fc+#fc£ 
M£££7 1 cm) o A77-;H^y h^ffl^T, ;jci-#fc7* V 

75 K*ft*at< Mi-io y)^^fitilnt<o i^Ttfcft (3 o#) , 1 

ILfc^^*L, S-frL4^ofc7^ ') ^7 5 K£lt*7&£&C, y*4>±»*JK 
W*v*-c»0i5fe»-f4o 7 7;u3>f-*-x+fcjg*«>»jftfflr;p (H, 0 l. 4 8 

ml, 4 0 %7 * «J ^7 5 K 0 . 25ml, 1. OMTris ( p H 6 . 8) 0. 25 
ml, 10 96 SDS 2 0^1, 10 %MK7 y*-*> A 2 0 /< 1 , TEMED 2 /« 1 
) $:P^7^ 0 *LfcJI#-ejjfc#*iS#1-4 0 T EM ED fc-fCfcM-frjWI&S 

■CSSKlK. I^TLfcft (30^) , r7n>3-A*tt**<W«9»<o y* 

sr*«*»iiiit n w «9 #»t 4 o 5 v - y 7 mm %±.u x ) x vt^ u k $ 

iD7^o **7X7>- MHHcBJU&fcfcftfcftte (2 5 mM T r i s , 2 5 

0mM^'J-», 0. 1%SDS) *flJt9Br< 0 #Ktt2 4/i I *^*ft*fe*L^I«#-C 
7x JUJagBUn- Ki"* (1. -7x;p : ffifl^lv-*-) , ^toixyji/n-fr/ 

4 (RI&fcT&'J^-^fcl&KLfcitfttffcfcfc^) o l 0 V/c mfcyjUCfllJirfio 
^OTcSS^fUffly^^ML^m (3 0530 > mi±^ 1 4V/cmC±lf, 7nt7 

t\ m?S&SJ4o 6«tO*v>flJl*)«t (7^ (Whatman) 3 MM £ tzii^l^oa 

) teXVlfoV- h P-fc;H3-*£"7><7);*:#3 (6 cmx 8 c m) KSUBr^ao IS7i 5 ^ 

( 3 9 mM ^ ') -> y , 4 8 mM T r i s , 0 . 0 3 7 % S D S , 2 0%>^/-^) C 
tTilfb7 0 ^l<7)Jft« (USD <Oli:> Tie<7)Ji#T, y;K - Fnt^o- 

&5Jftttrft ft »t l tfco - h n ;u n - 7 II, 
fc?«afift-e:b"f *KS& Lfc#'J 7* U ;u7 5 KyjK 
fcfttffc 3 J1©«^W «J itto 
[0102] 
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fc, £4>L£S< 0 »ffi*««U *lTWIilmA/cm ! 1 

£TIPK 1 RUBPS-oJtfto MfcTB S -TT3 0 

iSfeitH-fto 7n^y» (TB S-Tt:i^Lfc5% (w/v) JK0B»Sl) 
1"*o 3 O^Mlft^Li^^M-C'f >*a^- M"4o K*TB S-TT?3@ft»1-* 

0 mAB 6H4 (2mg/ml) 2. 5^ IK, TBS-TCifiLfc 1 % (w/v) 
KIB&A12. 5m 1 £ SftlT* o 1 B»H«ff L4*^M"r, 4 fctt 4 *C-C— V* 
a^- ht&o tt*ffitt*F»*&W»)iHU TBS-TT3I (#10*) 8fe»t* 0 M 
ill-^fitv^x I g G 1 -HR P 1. 25/jII:, TBS-TCf)|fLfcl% (w/v 
)KBB»}L12. 5ml*ttt4o lM»LWIS^^aA--Fn e g 
*St#?g»<blfc»)ttiU TBS-TT3B (#15*) ECL^x^^7 
n y htitliittM (7-7ytA7TJW->7A>f^r^ (Am e r s h a m P h a r m a 

c i a Biotech)) frhv&ttifemi 1 m 1 ifclti#ifc2 l m 1 fcit-frl-** 

m*frlzn<o RC**fiDx.4^J:^nt4* f ^, «v»*fl:4 «fc $ 7 v 7 y 7*£ < o 
oij&o R** >^^Jtfli*±t LT7-f X/A*-b? hUAti^o 
JRfcfHo U l*0*-h?y*^?7-f-7^A («x.tf, Hyper 

f i I m EC L) *R<0±Kft*S<fiS, F^fflD, (1 5tl>. 3 0# 

) II?«o 

[0 10 3] 
HSfi8ffi)2 : PAAS 

fcNfefcfc* 9 ^/^KfcafctT-Xfc* y 7'U >^?« 0 * V/N'^S 1 0 0 fx g Sr, ft 
lml(0*77n/iil (0. 1 M* (pH 9. 5) : H3B0 3 6. 

183g4IS*8 0 0 mlCi»L, 5M NaOHSrffl^Tp H* 9. 

1 0 0 0 ml KPS51-4 ; 'J&SKJfctT, Ilfi:J:otiifI«:^t-5 
) CXfti, (* v/ 7'<J V^*j|*H:^ST"Cff 9 iJ^^'J^liSlmlC 
ft L"C l mg*fflv»fc) o tf^f hfcffifflU fel^**Ji/f^xtJit"?, 
MUoT h->;W§14fl:$;KfcD ynabeads M- 28 0 ©i&-4JK«**ft*1- 
l) 0 Dynabeads 1 m 1 fctf^y bTJR*K WT^J: 7 tcft&T& : f-a-^Sr 
DYNA L MPCKAU. fcfcfc 2 *MS!i1I1-*o Dynabeads £SL 

3fcv>J: o fc&fcLfctffci* £Bfc*1-£o DYNAL M P C frbf- » - v £B t 
, PBS KiD ynabeads 4ff»«t*o - tih<D&m*m «9 jg U D y n a b e a 
ds^ Jfi#*£tr * y 7° 'J v ^ S««T * « r -f ^ h n - f - a > *tr ^ * 

tfh3 4**|MM>**^- hT & 0 f-i - rSrttCW+ 3 *Rfl Atl, ±iff£(fc 

*1"4o a-f^^Siifc Dynabeads £ 6 @flsitH-4 : MzS-C5 7>M, PBS 
/B S A ( 0 . 1% (w/v) 7->Jto?#7^7^ > fcPBSfcKjD) (pH 

7. 4) "C21 ; 3 7tT4I^H, rO'^V^IfS (0. 1% (w/v) BSA^ 
tf 0. 2MTr is (p H 8. 5) : T r i s 2. 42 g£3g@7X8 0 m 1 K»»L, 
1M HC 1 *fflv»TpH*8. 5KPISU 0. 1 %B S A SriKJnL, 
10 0ml fcWj&l-*) -C 1 HI ; SST5*IHk PBS/BSA (pH7. 4) Till; 

1 0 1 %Tw e e n 2 0T*1 HI ; Sfi-C5 *IHU PB S/B S A (p H 7. 4) V 
llo 3-f-f>'7'?lL^Dynabeads^PBS/BSA (pH7. 4), 0. 0 
2%7yfttF 'Jf Ae»«fLT«#ti, Hfc^T, Kttl PAAifl ( 
PB SKJMSLfc3 %NP-4 0/3 %Tw e e n 2 0) lml*, M&fli**/'*- 
h (?VA7l8H5mg/m 110. 5% DOC/0. 5 NP-40) 1 0 fi 1« 
iHTf*. KftI IUJCM I l*m%k?ho PAAW (PBSfc»»Lfc3 
%NP-4 0/3%Tw e e n 2 0) lml*, «JWH* h (*»<*R*£5 
mg/m 1 ; 0. 5% DOC/0. 5 NP-40) 10^1 fcj8inT*o PK*«JD* 
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ml^PK (1 mg/m 1 ?>P K 5 0 // 1 SryfotM) fc&flO LTW*H I I £ 3 7 tt"3 

0 5fr IRK M"*. Mi^ ! 5mM (100 mM PMSF 50// 1 Sr^flO) 
K4*J:$fc, PMS F*£T©ttft£«iDl-*o B*Clf-X«:££fc?fJRflJ-r4,j 10 

tf-X-ttfl-iS-g^SK V*^- M"4o MP C*ffl^TtT-XSr|fc*4 0 IStl 5 
U>H#^r ?**U MPC*I^4ii:t, ffiMMRflnfc 1 m 1 T3H, PBS 1ml 
■CllttiSH-4. e-XfcitI***, SO f MPC*ffl^T»»)^±fl|*}|T*o lxn- 

t4 4 ^ 1 *mu?z> 0 5#h> 9 stjKiits, urn*- 2 or-p«# 

Lfct*£\ y;Hcn-fV >^t&mrK, 9 5 3 O^MjDf&f&o 

[0 10 4] 

1 © 7 y -fc W ffiOHttttJH tLT6H45:«It, fifctetfJIR fc L T * I g G i tz tiv 
^7,T)\yf^y^\tm-fh (H4 £#HBO£fc) o 

[0 10 5] 
%$fl)3 

**ffSEO-r->^Jilit**, P r P s c *##*ttfc:Birr*> I g G^fr^fc^ ^£f^& 
NtHii:iot7^^i g G yyjfcfrcafca-f-'f VXSHT 

i/>&®^fc-X£, v>*jfo.ff fcCDT'W >*jx^-->3 VflkHftffl Lfco CL *l £ <7) fc - 

x , si o&tttfjia 0^0 * 2 (o&nmm at, ie# v ? * mrt a> e> o i g g # 

P r PO fc*OJB®K L4^£ jEtfv> j^jfliJt t XW 

isayzntis i*iP>otr-x*«fflufco JK^SifcK, e-xo*-c»*p r p 8 c 

Kttt&&M£^L£^\ PrP''- 11 KM LT&jfDtt*^ $ fc 0 IE**** 

7>iflr/#fcXW ^i^->3 >1"2>fc^ PrP"-" fciB-kLfc (B 5 

fc) O fot, tfrfrh copy's tmit, PrP s 1 PK» 

KmtLxmWhhtzfr**umtz>kfo&*tLXtz 0 lE^v^mtzrv^y** 
*-*sb yfht? r P 2 7 " 3 0 £7>JfiL»WU p r p s c fcttuxa 

« * # 1- & £ # a> & ri t mv$> % o 

[0 10 6] 

£ $jff)4 

T-eff<5tt/ti^ fc-Xfi, ty?u-tW6H4tlPIC, PrP 2 7 " 3 0 Ktt 
U, P r P?)Mli:WLT Wtt^?4i»ofc (B 6 *#BW>£ fc ) 0 2 00 

[0 10 7] 

IM 5 

*&Wbijfc> P KMStifcEIia*^'*- h i*KP r P 2 7 - 3 0 

fc 0 If-£SC5 7BL/6v$*$fcttP r n p %"? * 7. ^<b<7) P KTTlHfcS *Lfcfi*-t 
v*- MDfcJntt, PrP ! " 3 ' K*0x.TP r P s c <D&&**SffcK Ltz 0 ^fS'ftP 

[0 10 8] 

•y->\ unit «k we-mnc 5 7 BL/6v9*©<i#4 i fc.aai 

[0 10 9] 

¥M7 



(22) 



JP 2004-501626 A 2004.1.22 



ry-fv- hftiaatt u 7*-n>T<( y^uUKXoX, p r p c r p s c 

X^IMtc^rn 2*#Sr^*1-4it75«^iM$it4o lot, P r P B ifi 

PrP c tra-^ii^^^^iW^fco L*Lfcj& f &, iHi^'^'JV^L^ 
, PrP B «ttli^ m±U-7^ 7s<D^ kffiffiV^so^-eP r n p %v->^c7)jflLft4 , ^# 
SU, £<G£i:l** PrP c jWS^f^fc$4Lfc^£i:*:*8*LTv»* (BI8*#flB 

[0 110] 

PrP B i&tfe&«#Sll** 7 7*<J >^*#<a*"e?ISfe£3ft&v>o-C2bfttf, f^rV 
>i<ft£aJ6fcJ:4^;*ii»*>5frHfc:J:o"CP r P B fgtl* TfflSSJ Tiit^HT 
fig*tt-f"Cftft 0 «fc> 5 0%<fc •}«V'f60cfijRl'?P r P B Zltm2l£Z>Z.ktfBimX' 

ISO it) o £Sv77.jfiLrf K#1-&f|§S£;}t£7**-&^7*n7''J >iip r P B 

(r-^^$f) , ^v>7.jfli^f £fi2 5%-5 0%ft3cfi*D-ett*Lfc*>'<*' 
f £7*W >^^y a t P r P 2 7 " 3 0 Sr^^WKiB'&'L*:. 7 5%~~ 1 0 
0%fiS$fi&«I-CitKL^^>-''«^HtO7'H , >^i^-->3>HP r P B fSttKo^** 

fcfc^ofc (Bio*#f.oit) o ciof&jUi, PrP B vStt>o 5 , e-Xiiii^t 

[0111] 

^l^^nv F^57-f -fectO'r -f 77 UVV* Jl'ifcjKfcJ: otit, P r P B (DIE 
fto#;l*ifc**fc*&ilS^14Kov>T«gfcLfco £T<7)Iifr-e(iji$|? ^/^ 
ftTt*7^'J V^t^^oTto lot, IS*i±, 6 H4 Sfcfiv-?* I gGfcEjgJfclS! 

s tHhuy\£y\ i mvvy\£y i i c l * ~*H*M, 

ffig?ftfc^^5yyvi±P r P 2 7 " 3 0 KJD/L-CP r pS ' »»$*Lfc 

7 * 7 y ;yyi> mffix$> -otz mi 2 £ t ) 0 iBit^BEtt-e* o £ 3 8 # 
, mmt?u vuy\£ y&&{mmv»s mx 1 1 1 , * =t v h □ > * y 0 

[0 112] 
1 0 

1-* kx oxmmtmgziitzm&K, p r p b 4 

W^fco 10mM EDTA«5#ftTT, 7°77 ^ 7 y VCIi*g(ttP r P s c feJctfP 
rP 2 7 " 3 0 MtLT^Lti 5 , 7 4 7*'J 7 y 7TttP r P 2 7 - 3 0 

da 1 3) o ^ft < ^ £o^mii> p r p b mm* 

* # A W* @ <£ 4 <> O -C * h of HE 14 £ 5 Se L T u > 4 0 

[0113] 
jgffiWIl 1 

P r P B (i^'ttP r PfcSiRttMBEftffll-*^ P r P c t fflSlf^ffl L4V»0"C, ffl 
Hftffl fin y 7 * > - v a 7#MW-e*4 Hrf6te#*4 0 7 ? ft*«6 Mfc*<&#£T 
•Cfffc#tfcl*^, 3 yy^fc^trHfrliP r P s c 4> P r P 2 7 ' 3 0 

Lfcj^ofco £*lfctf>*#T"C»i* PrP s c li7Df7-if|fttK4ctV^ ([Hi 
4) o P r P s c V3>7** -5/g Vtt P K»1££fioT^* fcilT^ao-C* 

[0 114] 
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^mm 1 2 

•c, e-x^^^M^ff t^M^&oTt (ii5) o 

[0 115] 

^ttffl) 1 3 

hc, ^^<Hs pPrP 8 msuitep r p*%&tz>mx~%<, ®mjj*£&-t 

m t g a 2 O^'y^K-tMkf-X^O. 2 %^MiLt a Mt4P r P 

^u^e-x^ffisn^gifen^T^ssriSiE-r* (ii 6, 017) 0 

.[0116] 

^flBffJ 1 4 

^-^i/-F7*-77h, *a*tr-x, #«*ttf-x, x^x^y^ffi^qi, -r> 

^-7xa^h'J-> n-f > vr^^ttk H*^^ (mass spectrome 
try/mass spectroscopy),!^ h a^yi/-^ *5 J: O'-^- tt 
h^m^h^mf hti%o &%Wfc&\,>-amtZ>t:it>Ktt, WT?>2o<757Xn- 

[0 117] 

1. SStLii t-tS^Xf- Ft L< fi?>A?Ki£f2^K;f £0fflft**t tj^X'J 

: 

a. Slit U^f-X^: fwit^f fflL> Sl^^t? o 

^Xf- K§-aKt*-X^7> 7 XV fcf-XfcP rPSc, P r P 2 7 - 3 0 > 

ttzlt? r PCH>*i^- X'J^^/^S/^Xf- FK&-£ltzfrt°7 

b. Hfflt * $--?V- \<D^M^\t.m U E L I S A £fr "5 o 

P r P 2 7 - 3 0 s f fcfiP r P C £ "7 s- ^KMntZo XV # > * > A* Kri^X* K 
^&&ltzfrt°nfr*EL I S AKX-oXtk&tZx, 
[0 118] 

2. P i- P S c (ifcttP r P 2 7 - 3 0 ) fcilfP r PCfcHfflttttfc* y X'J V*' 

: 

a. Hfflfc LT«*ce-X*^<38^*ttEU fega**tHo 

P r PS c (4fcliPrP 2 7 - 3 0) ^iCfPr P C 4r**l-e*UB*C fcT-XK * 7 X 

fcf-Xfc, R&L <fc } i-f&^Xf- K* £ti? w^fUftti-f 
- h+&c ^Xf- K#P r P S c K&&ltzti^ P r P C tcfe-fr L £5^0 3^* >7 x 
xr/7n7hM^: A j 7 y -b-f J: o TfctB?- * o 

b. Sl8Utv^^n^^5'-7"u-^ifflHlfflL, ELISA*fT$ 0 
?OdN5'-7 , I' - hO? xJK7)gffi£P rPSc (ifcliP r P 2 7 - 3 0) 15 
iCfP r PC-C**l-P*l=r-7M >X1"4o 9 t"T4^Xf- K* fcli* V/t* R 
DtS:7x;H:iSllDt4, ^^f M 5 PrPSci:.^L/J 5 , PrPCI^L^o 
tzt' ifrZEL I S AHJ: oT^tii-r^o 

[0119] 
^ 1M ffill 1 s 

[0 120] 

P r P s c ##*Wigr-£A- h-f-t LTilSJ&X^T, 5 J fy^^^^fhtz^^ 



(24) 



JP 2004-501626 A 2004.1.22 



tffb*i&o $oT, PrP S! ^#IM^:^ny7X5yy>«li, 
[0121] 

1 . 7r->'ii:fu 7° w $ t"?* ^ y yyMKte x rj/ $ tz \mm^<o^-fi- 

ffiKHEU P r P S c lc^LTS7<^lafnt4*^-r^»^, PrPCCMLtf/Wa 

t^^r^-r^ ^ a - > SrM^-f&o 

[0122] 

2. mm, t tz^mmmwit-^^mm-^x-fy^^ j?y<r>wY\& 

[0123] 

3 . m±fflJ9&K £ v> t 7" 7 7. ^ j f y $f Jt is l xi/ 1 tz it nmfo k<DM&9>J*9R*& 
[0124] 



(25) 



JP 2004-501626 A 2004.1.22 



Aguzzi, A. (1997). Neuro -immune connection in 
spread of prions in the body? The Lancet 349, 742-743. 

Aguzzi, A. (1998) . Protein conformation 
dictates prion strain. Nat Med 4, 1125-6. 

Aguzzi, A. , Blattler, T., Klein, M. A., Raber, 
A. J., Hegyi, I., Frigg, R. , Brandner, S., and Weissmann, 
C. (1997). Tracking prions: the neurograf'ting approach. 
Ceil Mbl Life Sci 53, 485-95. 

Aguzzi, A., and Coll inge, J. (1997). Post- 10 
exposure prophylaxis after accidental prion inoculation. 
Lancet 350, 1519-20. 

Aguzzi, A., and Weissmann, C. (1997). Prion 
research: the next frontiers. Nature 389, 795-798. 

Aguzzi, A. , and Weissmann, C. (1998). 
Spongiform encephalopathies. The prion's perplexing 
persistence. Nature 392, 763-4. 

Aguzzi, A., and Weissmann, C. (1996). 
Spongiform encephalopathies: a suspicious signature. Nature 20 
383, 666-7. 

Bernoulli, C, Siegfried, J., Baumgartner, G. , 
Regli, F, , Rabinowicz, T., Gajdusek, D. C, and Gibbs, C. 
J. (1977). Danger of accidental person-to-person 
transmission of Creutzfeldt-Jakob disease by surgery 
[letter]. Lancet 1, 478-479. 

Blattler, T., Brandner, S., Raeber, A. J., 
Klein, M. A., Voigtiander, T. , Weissmann, C, and Aguzzi, 

A. (1997) . PrP-expressing tissue required for transfer of 30 

scrapie infectivity from spleen to brain. Nature 389, 69- 

73. 

Brandner, S., Isenmann, S., Raeber, A., 
Fischer, M. , Sailer, A., Kobayashi, Y, , Marino, S., 
Weissmann, C, and Aguzzi, A. (1996). Normal host prion 
protein necessary for scrapie-induced neurotoxicity. Nature 
379, 339-43. 



(26) 



JP 2004-501626 A 2004.1.22 



Bruce, M. E. , Will, R. G. , Ironside, J. W. , 
McConnell, I., Drummond, D. , Suttie, A., McCardle, L. , 
Chree, A., Hope, J., Birkett, C, Cousens, S., Fraser, H., 
and Bostock, C. J. (1997). Transmissions to mice indicate 
that 'new variant 1 CJD is caused by the BSE agent [see 
comments]. Nature 389, 498-501. 

Chazot, G. , Broussolle, E . , Lapras, C, 
Blattler, T . , Aguzzi, A., and Kopp, N. (1996). New variant 

of Creutzfeldt- Jakob disease in a 26-year-old French man 10 
[letter]. Lancet 347, 1181. 

Duffy, P., Wolf, J., Collins, G. , DeVoe, A, G. , 
Streeten, B., and Cowen, D. (1974). Possible person-to- 
person transmission of Creutzf eldt-Jakob disease. N Engl J 
Med 290, 692-3. 

Fraser, H., Brown, K. L . , Stewart, K. , 
McConnell, I., McBride, P., and Williams, A. (1996). 
Replication of Scrapie in Spleens of Scid Mice Follows 

Reconstitution With Wild-Type Mouse Bone Marrow. Journal of 20 
General Virology 77, 1935-1940. 

Gibbs, C. J., Jr., Joy, A., Heffner, R., 
Franko, M. , Miyazaki, M. , Asher, D. M. , Parisi, J. E . , 
Brown, P. W., and Gajdusek, D. C. (1985). Clinical and 
pathological features and laboratory confirmation of 
Creutzf eldt-Jakob disease in a recipient of pituitary- 
derived human growth hormone. N Engl J Med 313, 734-8. 

Hill, A. F. , Butterworth, R. J., Joiner, S., 
Jackson, G., Rossor, M. N., Thomas, D. J., Frosh, A., 30 
Tolley, N., Bell, J. E . , Spencer, M. , King, A. p Al-Sarraj, 
S., Ironside, J. W. , Lantos, P. L., and Collinge, J. 
(1999) . Investigation of variant Creutzf eldt-Jakob disease 
and other human prion diseases with tonsil biopsy samples. 
Lancet 353, 183-9. 

Hill, A. F. , Desbruslais, M. , Joiner, S., 
Sidle, K. C, Gowland, I., Collinge, J., Doey, L. J., and 
Lantos, P. (1997) . The same prion strain causes vCJD and 
BSE [letter] [see comments] . Nature 389, 448-50. 



(27) 



JP 2004-501626 A 2004.1.22 



Hill, A. F. , Zeidler, M. , Ironside, J., and 
Collinge, J. (1997) . Diagnosis of new variant Creutzfeldt- 
Jakob disease by tonsil biopsy. Lancet 349, 99.. 

Hilton, D. A., Fathers, E . , Edwards, P., 
Ironside, J, W. , and Zajicek, J. (1998). Prion 
immunoreactivity in appendix before clinical onset of 
variant Creutzf eldt-Jakob disease [letter] . Lancet 352, 
703-4. 

Kitamoto, T., Muramoto, T . , Mohri, S., Don ura, 10 
K. , and Tateishi, J. (1991). Abnormal isoform of prion 
protein accumulates in follicular dendritic cells in mice 
with Creutzf eldt- Jakob disease. J.Virol. 65, 6292-6295. 

Klein, M. A., Frigg, R. , Flechsig, E. , Raeber, 
A. J., Kalinke, U. , Bluethmann, H. , Bootz, F. , Suter, M. , 
Zinkernagel, R. M. , and Aguzzi, A. (1997). A crucial role 
for B cells in neuroinvasive scrapie. Nature 390, 687-90. 

Klein, M. A,, Frigg, R. , Raeber, A. J., 
Flechsig, E., Hegyi, I., Zinkernagel, R. M., Weissmann, C, 2 0 
and Aguzzi, A. (1998). PrP expression in B lymphocytes is 
not required for prion neuro invasion. Nat Med 4, 1429-33. 

Korth, C, Stierli, B., Streit, P., Moser, M. , 
Schaller, 0., Fischer, R. , Schulz-Schaef fer f W. , 
Kretzschmar, H., Raeber, A., Braun, 17., Ehrensperger, F., 
Hornemann, S., Glockshuber, R. , Riek, R. , Billeter, M. , 
Wuthrich, K. , and Oesch, B. (1997). Prion (PrP Sc ) -specific 
epitope defined by a monoclonal antibody. Nature 390, 74-7. 

Lasmezas, C. I., Cesbron, J. Y. , Deslys, J. P., ^ 
Demaimay, R., Adjou, K. T. , Rioux, R., Lemaire, C, Locht, 
C, and Dormont, D. (1996). Immune system- dependent and - 
independent replication of the scrapie agent. J Virol 70, 
1292-5. 

O'Rourke, K. I., Huff, T. P., Leathers, C. W. , 
Robinson, M. M. , and Gorhara, J. R. (1994). SCID mouse 
spleen does not support scrapie agent replication. J. Gen. 
Virol. 75, 1511 - 1514. 

Raeber, A. J. , Klein, M. A., Frigg, R. , 

40 

Flechsig, E . , Aguzzi, A., and Weissmann, C. (1999). PrP- 



(28) 



JP 2004-501626 A 2004.1.22 



dependent association of prions with splenic but not 
circulating lymphocytes of scrapie-inf ected mice. EMBO J 
18, 2702-2706. 

Schreuder, B. E . , van Keulen, L. J., Smits, M. 
A., Langeveld, J. P., and Stegeman, J. A. (1997). Control 
of scrapie eventually possible? Vet Q 19, 105-13. 

Schreuder, B. E . , van Keulen, L. J. , Vromans, 
M. 3. f Langeveld, J. P., and Smits, M. A. (1998). Tonsillar 

biopsy and PrPSc detection in the preclinical diagnosis of io 
scrapie. Vet Rec 142, 564-8. 

Vankeulen, L. J. M. , Schreuder, B. E. C, 
Meloen, R. H. , Mooijharkes, G., Vromans, M. E. W. , and 
Langeveld, J. P. M. (1996) . Immunohistochemical Detection 
of Prion Protein in Lymphoid Tissues of Sheep With Natural 
Scrapie. Journal of Clinical Microbiology 34, 1228-1231. 

Weber, T. , and Aguzzi, A. (1997). The spectrum 
of transmissible spongiform encephalopathies. Intervirology 

40, 198-212. 20 

Weissmann, C, and Aguzzi, A. (1997). Bovine 
spongiform encephalopathy and early onset variant 
Creutzfeldt- Jakob disease. Curr Opin Neurobiol 7., 695-700. 

Wells, G. A., Hawkins, S. A., Green, R. B., 
Austin, A. R. , Dexter, I., Spencer, Y. I., Chaplin, M. J., 
Stack, M. J., and Dawson, M. (1998). Preliminary 
observations on the pathogenesis of experimental bovine 
spongiform encephalopathy (BSE): an update. Vet Rec 142, 
103-6. 

Will, R. , Cousens, S., Farrington, C, Smith, 
P., Knight, R. , and Ironside, J. (1999). Deaths from 
variant Creutzfeldt -Jakob disease. Lancet 353, 9157-9158. 

Will, R. , Ironside JW, Zeidler M, Cousens SN, 
Estibeiro K, Alperovitch A, Poser S, Pocchiari M, Hofman A, 
and Smith (1996). A new variant of Creutzf eldt-Jakob 
disease in the UK. Lancet 347, 921-925. 



40 

[Hi] I A Pfe£jj*1-|I|-e**o 

im2] TO07X^^7"ny h&tVl AP^i^t, u-yi-Q 
ioZtfi 0 itM^<^^^7^ yyv -y hi^l, v- v 7 - 9&J: (fl 1 - l 3 -r a j 

( I AP) Srvi-o 
[113] ■7<)*>nW&7 (PA A) ffiSr^1"BI-C*ft. 

[@4] p a a <nm&ttm& x ffHft&ttm&p-i- * x* * v 7 v ? h 

[SI 5] NtJUaoTt-r/'av^^IgG A btn-f 4 tf-XfiP 
r P S c Kfa&-rZ>tf, P r P 2 7 - 3 0 L4 »» ? fc£*w1-. lEHTv^jfii 



(29) 



JP 2004-501626 A 2004.1.22 



[ m 6 ] tf - x k * v -/ <; y 7 ? n tc jflitf 9 y /< * ft * ffl ^ £^1- ^ x * * v r o 

[0 7] P KMStl£fl2**v>*- h^7 7-t^ffiH^DL^^#^^-r 0 
[0 8] P r Pfc»#**&ffl^fcft*£jFl-'Jrx;** >7u -y 
[09] 5S^lt^tlOPA A^^-T^xx^ >7ny h-e^)^o 

[0 1 0] e-XC**«^KJ:oT«*S*iTV»flc^f6fttfcjR»^PAA**1-^x^ 
9y-fu 7 h"C«b*o 

[011] b^57^ -jsJr^TV 1 rVy'y^frftMttzliX'&hti, 

i:owtSti?Ht, k Mt«5 8 SftOP A A*S**^i- 0 

[0 12] fjfSS£ti£7*7*5 y r/isJ:^^ 7*'J ^^ffl^fclS^t^^^ 10 
[0 13] 7*9^5 7'J y rvOtt-frfi&ttOJ&A/^^A^tt*^^ 

X7> n/D'? 

[014] 7*7^5 y R ^>^<^tfcltw^#1-4 £ £ 

[0 15] £-XK&#*S^fcJ:oT*«3*iTv>fc^7 , ?;*3 /y^PAA^t 1 ) 

[0 16] ^t77-t^M^to 
[0 17] /<>f *7yb-fttWiB***1-o 

[0 18] »44iK»t4 7?^5 y r/OP r P s c jB#ffii4*^-f 0 20 
[0 19] 77^5yy>i:nnPrP° ' D ottJKfcjjVJ-o 



[0 1] [0 2] 




f 



(30) 



JP 2004-501626 A 2004.1.22 




[16] 



MSA* NMS* 
i If 



* -> ■,. 4 t:'-- - + + . 



CJD 



p r p% 

I i 

- + + 



s 



[071 



NMS* MSA NMS* 
I II II 



* ;> i' < e - 



+ + - + 



I II 1 

PK fttf £ 1 1 Jfc Prnp* W PK*PMSF 

» £ 

123456789 



[091 



/7,:'y>y 25>50% 50-75% 75-100% 
I II II 1 



Ait \,4 K- .++.+ + 



+ + 
• + 




1 2 3 4 5 6 7 6 



(31) 



JP 2004-501626 A 2004.1.22 



10] 



ram Am 



I 1 
* ? i- r f- + • «. + 

y»* iw— UK ••+--+ - - + 

I M II 1 

NMS 25-50% 75*100% 



123456 789 



011] 




SS 
if 
<c 



[0 12] [014] 




10 mM EDTA 



: si a 



1 2 3 4 S 6 



(33) 



JP 2004-501626 A 2004.1.22 



[119] 






(34) 



JP 2004-501626 A 2004.1.22 



(II) INTERNATIONAL A FPU CAT ION PUBUSHED UNDER THE PATENT COOPERATION TREAT V (PCT) 



(19) World Io trikctuj) Property OrginLmttoo 



[IDIMUIIOHIIIIKlEIIIiEIIOIIDIIlllS 



(41)1 

3 January 1001 (CO .01. 2002) 



PCT 



WO 02/00713 Al 



(51) IntmitJoa*] Pi ten OwiftciOn'; 14/7QS. 
C 1 1N WO, OC1N 3M8 « CCPK 14/75, A61P JSCS 

(11) bitcm<iiiaMlApptk*th».V s «ba: PCT7EWU03481 

(JI> lm»m«tto«l POItf Dktt: I7M«reh 2C01 (27.0X2001.) 

(is) ruat i 
d<0 i 



26JuMia00<2&MJ000) ra 
(11) ApplklBt tftr e» d«iyw«rf -Saw ucq* U$j! IM- 
l9O.CH-!057Z0ndi (CH). 
- (Ti) iworani isd 

1 (1^ bwfnton/ApolicnA (for C& otW AGUZZL, Adrt- 
I «m [rrvCHI; M&Mcpos. 21, CH-tOOl ZUrich (CH). 



p<) Aflnt: UMMEJA. FrttL^W; C 
SKKbusrA5c)iw«nh>JUvJ 



(81) DwtMitd St»iti (tktfwuP: AB, AO. AL. AM, AT. ALT. 
A2. BA. B8 . BO. BEL BY. B2, CA. CH. CN. CR. CU. O. 
DS. DX. DM. DZ, EE. BS. H, GO. CO. OE. GR CM. KR, 
HU. ID. JL, IN, & J P, 3£B KO. KR ItR, KZ, LC IX LR, 
LS, IT, LU, LV, MA, MD, MO. ME. MK M*, MX. MZ, 
NO.NZ.PL.PT, SO, RV, SD. SE. SO, SI, SK. SL. TJ, TM. 
TO. TT. TZ UA. UO, US. UZ. VN. YU. ZA, ZW. 

(Si) Dmiinstcd Sota f^wufli ARUO puni <GH, CM. 
KB. U. MW, MZ, SD. SL SZ, TZ, UO. ZW). Bn»«fcm 
pma (AM. AZ. BY, HO, KZ. MB. KU.TJ.TM), BUTOptvt 
pmn ( AT. BS, CH CY. DE, DK. ES, H. IS. GB, OH, IB, 
TT, LU. MC. NL. PT. SB, TIU OAFI pant (BR BJ, CP. 
CO. a CM.GA, ON. C7W, ML MR. KB. SK TO, TG). 



— wfrt iaernatotiol K&ck trpon 

For two-hltxr eerft j anrf wAer abbvrtaticta, rs/tr to (At 
FISCHER, MktaH Borta 1CH/CH) ; Bfli Ml^wtie 10, niter |V«« mCc&t t*xdAbbreriut&rv" opptoruTf <o the b*gi» 



in) tAcM Mjv'-f iano c^tW PCT CaMll/ 



== (M)Thfc. PRION- BINDING ACT! VTTYDf SEBUM AND PLASMA DETERMINED AS PLASMINOGEN AND FIBRINOGEN 

(37) Atxtroctt Dbcfcwd r» nrtbodi ud tool* tor *« 



» Coupling Plasminogen Fibrinogen 

g i ii 1 

W. Scrapie -++-+ + 

S Prot.K -- + -- + 



< 

£ 

O 

O 



iifi 



1 2 3 4 5 6 



(35) 



JP 2004-501626 A 2004.1.22 



WO 02W713 PCT/EFOIAmn 

PHI09-BQIT>IK9 ACTZVXTT IB StUUM MTO PLVSVJX DBTKRWDJKD AS PLASXrHOOSB &ND 

nasisocn 

Mold of the invention 

The present invention concerns a method and 
ogeota to detect transmissible spongiform encephalopathies 
os well ne agents for the prevention and treatment of 
respective infections. 

Background Art 

According to all available evidence, the agents 
causing transmissible spongiform encephalopathies, tertied 
prions, are devoid of informational nucleic acids and 
consist of an „infecttoua"* protein (termed PrP 3c ) capable 
of converting a normal host protein called PrP c into a 
likeness of themselves. The only organ system in which 
histopathological damage and its clinical sequelae can be 
demonstrated as a consequence of infection with prions is 
the nervoua ayattem (Brandnex at al . , 1996). This 
consideration applies to both the human transmissible 
spongiform encephalopathies, auch as Creutzfeldt- Jakob 
disease r Gerstmann-Strauaslor-Bcheinker Syndrome, Xuru and 
fatal familial insomnia, and all known prion 
encephalopathies of animals (Keber and Aguzzi, 1997). The 
latter comprise scrapie in sheep, bovine spongiform 
encephalopathy, and chronic wasting diseases of mule, dear 
and exotic ungulates (Weiasmsna and Aguzzi, 1997). 

However, there is no doubt that prions, 
herewith operationally defined as the infectious agents 
causing transmissible spongiform encephalopathies, can 
colonise organs other than the central and peripheral 
nervous system, and can be demonstrated in extracerebral 
compartments (Aguzzi et al., 1997). The problem of which 
organ systems can harbour infect ivity is further 
complicated by the existence of prion strains. Just like 
strains of conventional viruses, prions can come in various 
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different flavors, each one of which has its specific 
preferences with regard to the host range which is 
infectible and also to the type of cells io which it 
replicates (Agutsi, 1998) . One paradoxical situation, which 
is of immediate relevance to the question of blood safety/ 
is exemplified by the radically different organ tropiam oC 
the BSB agent in cows sod in humans, BSE prions seen to be 
largely confined to the neural compartment of cows, even 
after oral exposure (Well* et si., 1938), a very accurate 
study of the pathogenesis of experimental BSB in cows upon 
feeding 100 grama of infected brain has disclosed that 
there is only a short and transient period during which 
infectivlty can be demonstrated in the terminal ileum 
{Wells et al., 3998), At later time points, Bsc prions can 
only be shown in brain, spinal cord, and dorsal root 
ganglia. The exact localization of BSE in the terminal 
ileum is not known. It is being discussed whether 
infectivity resides in Peyer's patches or in the neural 
compartment which comprises the Plexus auhmucosus Maiasner 
and the Plexus myeatericus Auerbach- There is a great body 
of circumstantial evidence that BS3 prions can provoke new 
variant Creutzfeldt-Jekob Disease <nvCJD> (Bruce et al., 
1997; Chazot et al., 1996; Hill et al. , 1997; will at al. r 
1996), but no absolutely final evidence has been produced. 
For the purpose of the following discussion we will regard 
the evidence that BSE and new variant CreutsCeldt- Jakob 
Disease caused by the same agent as sufficiently verified 
(Aguzzi and Keissmann, 1996) . Opon passage into humans, and 
consecutive progression to manifest nvCJD, prions 
experience a dramatic shift in their organotropism. Instead 
of remaining confined mainly to neural structures, they can 
be detected in many organs belonging to the imraune system, 
including most notably tonsils, spleen, and as recently 
demonstrated, the appendix IHiltoa et al., 1996). It is, 
therefore, unavoidable to conclude that the tropism of the 
infectious agent Cor various structures depends on both the 
strains of prions in question (and therefore it is in part 
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autonomous to its carrier) and on the species in which 
prion disease manifest* itself {Aguzxi and Weissmana, 
1998>. 

These considerations are not only of academic 
Interest. In fact, the trensmissibility of the agent by 
iatrogenic manipulations (i.e. blood transfusions, organ 
transplants, etc.) is crucially affected oy such 
parameters. 

Horirontal rronsmissibiiity of Hunan prion*; 

Prion diseases o£ humans are undoubtedly 
transmissible. However, transmission is achieved only under 
particular circumstances. One could say that in this 
respect prion diseases fulfill the character istica of 
transmisBibility delineated by Semmelweiso for puerperal 
fever: these affections are infectious but not contagious. 
Direct transmissions of brain -derived material from a 
patient suffering from Creuttfeldt-JaJcob disease to other 
persons have documented! y resulted in transmission of 
disease. A particularly tragic case occurred in the early 
seventies in Zurich, when electrodes ueed Cor cortical 
recordings from Creutzfcldt- Jakob patients were sterilized 
(formaldehyde and alcohol) and used in additional patients. 
Disease was transmitted to the very young recipients 
(Bernoulli et al., 3977). Also, transplantation of cornea 
has most likely rosulted in transmission of disease (Duffy 
et al., 1974) . 

Despite these tragic dimensions, cases of 
iatrogenic transmission of CJD via neurosurgical procedures 
have remained rather rare. This is not totally undexetood, 
given that the frequency of subclinical CJD must be much 
higher than that of manifest disease, end that most 
neurosurgical instruments ore not sterilised in a way that 
would reliably inactivate prions. Therefore, the quite rare 
nature of iatrogenic transmission is likely to indicate 
that host factors, in addition to the virulence of prions, 
may affect the probability that infection taxes place. Thie 
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notion is strengthened by the epidemiology of iatrogenic 
CJD (1CJD) upon transmission of contaminated dura water. It 
haa been estimated that several thousands patients, 
predominantly in Japan, may have been exposed to the CJD 
agent via preparations ©f cadaveric dura mater which had 
been contaminated with prions. However, it appears that 
less then 2% of those exposed have developed disease so 
far. while we can rejoice about this low efficiency in the 
„taXe* of inf activity, we do not fully understand the 
biological oasis for the apparent protection enjoyed by 
most subjects exposed to CJD prions. The largest problem 
with iatrogenic transmission has occurred as result of 
administration of pituitary hormones of cadaveric origin 
<Gibbs et al., 19B5}. Preparations of growth hormone and of 
gonadotropins contaminated with human prions have caused 
the death of more then 80 persons, predominantly children. 
Due to the long latency that can be expected when the agent 
is introduced into extracerebral sites, such as via 
intramuscular injection, it must be assumed that further 
cases from this procedure, which has been stopped more than 
a decade ago, will arise in the future. 

Besides its tragic human dimension and the harm 
that it has cost to the patients and to their physicians, 
the pituitary hormone disaster needs to be understood Id 
detail, because the anterior lobe of the pituitary gland is 
not a part of the central nervous system. Therefore, these 
events may serve a a a paradigm for transmiseion of prions 
via contaminated extracerebral tissue that does not belong 
to the canonical sites of replication of prions. The 
observation that latency after intracerebral contamination 
is much shorter than latency after peripheral infection is 
in good agreement with experimental data from various 
animal models, and suggest that a rather lengthy phase of 
extracerebral events {which may include replication of the 
agent, and invasion of specific eztraneuronal systems) may 
be a precondition to prion neuroinvasion (Agusai, 1997). 
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ractore influencing the neurotropism, of prions: 

There 1b good reason to suspect that 
neuroinvasive processes in the course of prion infections 
are very tightly controlled. Perhaps the best argument in 
this respect derives from the observation that the 
incubation times of experimental animals inoculated 
lntraperitoaeally with scrapie prions are extremely 
reproducible. Upon inoculation with a known amount of 
standard inoculum, the experience in various laboratories 
has been that latencies between inoculation and first 
clinical symptoms display standard variations in the order 
of only a few percent points (Klein «t si., 1991). If prion 
neuroiovaslon were a totally random process, one would 
expect a large variability in the incubation times, which 
would depend on processes governed by chance. However, if 
some rate -limiting processes control neuro invasion, these 
may be responsible for the remarkable precision of the 
incubation times. Indeed, we very much hope that this 
interpretation is correct because if such processes exist 
they might be amenable to manipulation, which in turn may 
represent a poet-exposure strategy to prevent overt prion 
disease, indeed, various mechanisms have been explored by 
which neuroinvasions may be accomplished. 

A first phase or neuroinvasion seems to be 
widespread colonization of the ijnmune system. This 
colonization can be visualized by homogenizing spleen, 
lympb nodes, tonsils, and also appendix, and injecting the 
homogenates into suitable experimental animals. The 
dilution of the homogenates at which 50% of the 
experimental animals become sick, contains one ID50 of tbe 
infectious agent in each inoculum. 

The second phase of neuroiavasion seems to be 
dependent upon a compartment which cannot be replaced by 
adoptive bone marrow transfer (Biattler et al. , 1997) and 
which may be represented by the peripheral nervous system 
and/or the follicular dendritic cells resistant to germinal 
center of secondary lymphatic organs. It appears that this 
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second compartment necessitates the expression of nomel 
prion protein in order to support neuroinvasion (Blattler 
et al., 1997) . 

Neuroinvasion ia dependent on a functional 
Immune system, and imaunedef icient nice do not develop 
disease after Inoculation with a moderate dose of the agent 
(Fraser et al., 1996; Kitemoto et al., 1991; laamezas et 
el., 1996/ O'Rourlce at al.. 1994k. One crucial component of 
the immune system necessary for neuroinvasion haa been 
traced to the physical presence of terminally mature B- 
JLymphocytea . To date, it is not clear whether B cells are 
required because they hir«i physically prions and cacry them 
to aitss of neuroinvasion, or whether B cells produce 
factors, or induce processes, which are indirectly 
responsible for facilitating neuroinvasion (Klein et al., 
19971 . Given the requirement for B-lymphocytes secreting 
lymphotoxln for the maturation of follicular dendritic 
cells, and the fact that follicular dendritic cells 
accumulate large amounts of scrapie prions in experimental 
situations, it is tempting to speculate that the main 
function of B-lymphocytes in the aforementioned process 
consists in allowing FDCa to mature. 

The cellular and molecular basis of prion 
neuroinvasion; 

Following experimental inoculation of mice with 
prions at peripheral sites, there is typically a prolonged, 
clinically silent replication phase of the infectious agent 
within the lyxnphoreticular system (IRS) . This occurs prior 
to detectable neuroinvasion by prions and the subsequent 
occurrence of neurological symptoms. During this 
preclinical latency poriod, prions may replicate to high 
titers within lymphoreticular tissues. Elucidating the cell 
types in which prion* replicate within the peripheral 
lymphoid tissue and - crucially - how prions are 
transported to the central nervous system (CMS) is of great 
Interest end clinical importance. Despite considerable 
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evidence implicating the role of the iwnune oyatem in 
peripheral prion pathogenesis, there have been few studies 
on the identity of the cells involved ia this process. It 
ha a been shown many years ago that whole-body irradiation 
of mice with gamma rays fails to influence prion 
pathogenesis or incubation tine of scrapie. This has been 
taken as an argument against significant involvement of 
proliferating celle in the lympho reticular phase of prion 
propagation. Instead, follicular dendritic cells (FDC) have 
been considered as the prime cell type for prion 
replication within Lymphoid tissue since pzp 6 c accumulates 
in the follicular dendritic network of scrapie infected 
wild-type and nude mice (Kitamoto at el., 19913. In 
addition, severe combined iratvuno deficient mice (SCID) , 
which lack mature 8- and T-cells, and which do not appear 
to have functional FDCs, are highly resistant to scrapie 
after intraperitoneal inoculation and fail to replicate 
prions in the spleen (Fraeer et al. , 1996; Kitamoto et al.. 
1991/ Lasmezas et al., 1996; O'Rourke et al-, 1994). 
Interestingly, bone-marrow re constitution of SCID mice with 
wild-type spleen cells restores full susceptibility to 
scrapie after peripheral infection (Frassc et al., 1996; 
Kleln et al., 1998J . These findings suggest that an intact, 
or at least partially functional, iranuce system comprising 
lymphocytes and FDC is recall red for efficient transfer of 
prions frow tho site of peripheral infection to the CSS . 

The time course for the development of scrapie 
disease following intracerebral or intraperitoneal 
inoculation ie highly reproducible and is primarily 
dependent on the dose of the inoculum. Therefore, 
neuroinvasion by prions migrating from peripheral lymphoid 
tissue may depend on tightly controlled, rate-limiting 
reactions. In order to identify such rate-limiting steps 
during prion nouroinvaaion, PrPC deficient nice bearing 
FrP-overexpreseing cerebral aeurografta were infected 
intraperitoneal^ (i.p.J. No disease waa observed in the 
grafts, suggesting that neuroinvasion depends on. PrP 
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expression in ent racer etoral aites. This waa further 
underlined by reconstitution of Che lymphoid system with 
PcPC ejipreseing; cells, which restores Infect ivity In tbe 
lymphoid tissue, but still fails to transport prions to the 
nervous system. 

As prions can be detected in lyrapho reticular 
tissues, an understanding of the peripheral pathogenesis is 
of immediate importance in assessing risks of iatrogenic 
transmission of human BSS via exposure to blood or tissues 
from preclinical cases, and possibly from contaminated 
surgical instrument a, or oven blood and blood products. 
Additionally, such advances might pave the way for the 
development of senoitivo diagnostic tests end the jaeane to 
block prion neuro invasion. Why is contamination of tho 
blood supply with prions an important issue? The main 
problem is new variant CJD. For one thing, we by far do not 
know as much about the epidemiology and iatrogenic 
transraiBsibility of this new diseess as we do for sporadic 
CJD faCJD) . What is most unsettling, the distribution of 
preclinical disease in Great Britain and possibly in other 
countries ia very obscure, and the little knowledge that is 
being gathered is far from reassuring (Will ot el., 1999). 
Moreover, there is ell reason to believe that nvCJD may be 
much more „lyjnpholnvaeive* than its sporadic counterpart. 
In particular, nvCJD prions can be easily detected in 
lymphatic organs such as tonsils and appendix {Hill et al., 
1999; Hill et al . , 1997 } Kllton et al., 199B) , a fact that 
waa previously demonstrated to be true for scrapie 
(Schreuder et al. , 1997; achreuder et al., 3998; Vankeuleo 
et al., 1996), but not for sCJD prions. While all available 
evidence points to follicular dendritic cells as the prion 
reservoir in lymphatic organs, splenic lymphocytes of 
experimentally inoculated mice can be infected with prions 
<Raeber et al., 1999). Althongh prion infeetivlty of 
circulating lymphocytes appear to be at least two logs 
lower than that detected in aplenic lymphocytes (Raeber et 
al., 1999), the possibility that circulating lymphocytea 
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may be In equilibrium with their splenic siblings call for 
cautionary measures. Tha nature of the latter le still 
matter of controversy and debate: leukodepletion has been 
advocated, but at present there is do certainty about its 
efficacy, and even whether the presently available 
technologies for leuko reduction are necessary and/ or 
sufficient for decreasing the threat to blood supply that 
derives from nvCJD. In addition, it has to be taken into 
account that, even if blood prion infect ivity were to be 
originally contained in lymphocytes la vivo, lysis of cells 
may lead to contamination of non-particuiate fractions and, 
in the absence of appropriate measures of removal, of 
stable hlood products. 

The second consideration applies so secondary 
prophylaxis. Given the very large numbers of infectious BSE 
material that has entered the human food chain, it is 
possible that many individuals harbor preclinical nvCJD. Jt 
is imperative and urgent to develop strategies that will 
help control spread of the agent and that will hopefully 
prevent the clinical outbreak of symptoms in these persons. 
Possible targets for the interference with neuroinvaaion 
ore rate-limiting processes that control prion replication 
within the infected individual. In light of the knowledge 
discussed above, treatments that target the neuro-iamune 
interface of prion replication and neuroinvasion {Aguzzi 
and Co Hinge, 1997) aeem a promising area for research 
aimed at post-exposure prophylaxis. 

Methods to detect prions and their limitation: 
in the age of real-time kinetic polymerase 
chain reaction (PCR) , we have become vary spoiled with 
respect to the detection thresholds which wo demand from 
assays geared at detecting viral contaminants in blood. 
Consider the case of HIV: here the introduction of 
quantitative PGR technologies has pushed the limit of 
detection In blood and blood products down to quasi- 
perfection. Evan when PCR techniques have not proved that 
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useful, or have not yet met with such widespread 
acceptance, ultrasensitive iramnochexicai methods, such as 
time-resolved fluorescent ELI SA, hove progressed to a 
degree of sophistication that is highly satisfactory for 
moat screening application. So why do we still have e 
problem with prion detection in blood? 

The most formidable problem derives from the 
unique biology of the prion. According to more-or-less 
accepted wisdom, infectious prions arB likely to consist 
solely of the PrP 8c protein, which has exactly the same 
amino acid structure as the normal cellular protein PrP c . A 
more noncommittal way of wording this fact would be to 
state that PrP 30 is the only known surrogate marker for 
prion infectivity; thia latter statement is likely to be 
agreeable upon by both the proponents of the pxotein-ooly 
hypothesis and by those who still believe that the 
infectious agent is a virus. 

The consequence of the fact mentioned above for 
prion detection is obvious: If prion-specif ic nucleic acids 
do not eniat, any PCR-based screening assay to detect said 
nucleic acid will not be an option. Therefore, we are left 
with immunochemical assays. Besides being less sensitive 
thsn PCR by several orders of magnitude, these are also 
fraught with a series of prion -specific problems, the 
biggest trouble, again, derives directly from the peculiar 
biology of TSE agents. As explained above, PrpS c possesses 
the same chemical composition as PrP c , and the latter is a 
membrane-bound protein that ±9 normally found in many cell 
types of healthy individuals including white blood cells 
(Ajuzzi and fc'eiosmann, 1997 J . Although PrpC and PrpSc 
differ in a number of physical properties, It appears to be 
extremely difficult to develop imunological reagents wnich 
reliably differentiate between these two isofarms. Only one 
monoclonal antibody has been described to react with PrE Sc 
but not with PrpC, and its practical usefulness remains to 
be demonstrated since fourteen months after its publication 
no follow-up studies have appeared and even the company 
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which developed this reagent in the first place does not 
appear to use it in its in-houee acreening essay for BSE 
prions . 

The hitherto beet method for the detection of 
prions ia by performing Western blot analyeie with 
hoaoganiaed brain tiasue that hoe been digested with 
proteinase K (pk) . The digestion is necessary since for 
Western blot analysis the secondary structure is broken up 
30 that no difference is found any more between cellulac 
prions (PrF c ) and pathological prions <PrP 6c >, however, 
while PrP c is readily digested by PR under specified 
conditions, PrP Sc ia only degraded to relatively large 
fragments called PrP 27 ' 30 . 

It ia olso already known to concentrate 
proteins by adsorbing them to so called magnetic beads (MB) 
to which a specific antibody is bound. However, the 
application of such a concentration method to PrP has been 
assumed to be impossible due to the specific features of 
priona . 

Thus, still a great need exists to have a 
sensitive method or test to detect small amounts of prions 
of the PrP 50 confirmation not only Cor diagnosis but also 
for further investigating the disease, as well aa agents to 
perform such testa. 



8rief Description of the Invention 

Hence it ia one object of the present invention 
to provide a method for the detection of the pathological 
prion protein as PrpSe or Prp27-30 # respectively. 

It is another object of tha present invention 
to provide a method for searching for prion in particular 
PrP Sc interacting agents. 

Still another object of the present invention 
are agents specifically recognizing PrP Sc and/ or PrP 27 " 30 . 
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Still another object of the present invention 
9 79 solid phase materials such as e.g. magnetic beads 
carrying such agents and composition comprising a tune. 

Still another object of the present invention 
are compositions ccmp rising such agents for purifying body 
fluids and sterilize t ion of surgical and diagnostic 
instruments. 

Still another object is to provide an improved 
method for diagnosing transmissible spongiform 
encephalopathies (TSSJ and means therefor, 

p r pSc i a oi 80 termed "infectious protein". 
PrP Sc means a prion protein with a confirmation which 
differs from the "normal ■ confirmation of PrP^ in healthy 
. organisms which do not show or develop any signs of 7SE. 

A "prion binding site which selectively 
interacts with PrP Sc but not with PrP* 5 " means a molecule or 
part of a molecule which can bind to PrP Sc but fails to 
bind to Prpc, such a binding site can be provided e.g. by 
a low molecular organic compound, a peptide or protein as 
well as by sntigen binding sites of antibodies, wherein 
aoid term "antibodies" Alter elia, comprises conventional 
antibodies, a cEV- fragments {Tab) and (Fab,) fragments. The 
term "selectively* in this context means that a compound 
having the said binding site reacts at least twofold, 
preferably at least fivefold, preferably at least tenfold, 
stronger with the prion protein in the PrP Sc confirmation 
than with the prion protein in the PrP« confirmation. Moat 
preferably, the binding site shows at least the selectivity 
for PrP Sc as shown by plasminogen. 

"A factor with prion binding activity" means a 
compound which can bind to a prion protein and carries the 
selective prion binding site of the invention. Ihe factor 
can be a low molecular compound but preferably is a peptide 
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of at least 10 amino acids length or a protein, which, 
however, can carry further nonprotein residues such as 
carbohydrate residues or lipid residues. Said factor can 
be e.g. of animal or human origin or synthetic. 

"Selective prion binding aite as contained in 
plasminogen" means a binding aite as provided by a peptide 
or protein having all or part of the amino acid sequence as 
contained in a plasminogen of animal or human origin which 
selectively interact* with PrpSc DUt not with Frp<=. 

"Derivative of plasminogen plasminogen" means a 
peptide or protein which carries at least one amino acid 
addition, substitution or deletion compared to the 
naturally occurring plasminogen or fragment thereof but 
still capable of selectively interacting with PrP Sc and not 
with Prpc, such derivatives can easily be prepared, e.g. 
by site directed nut agenesis of the nucleic acid encoding 
the naturaliy occurring plasminogen or by peptide 
synthesis . 

"Fragment of plasminogen" means a part of a 
naturally occurring plasminogen which part is capable of 
selectively interacting with PrP*« am i not Pt pc, 

"Carboxy terminus of PrpSc* means the first ... 
amino acida from the carboxy terminus of a prion protein. 

"Ligaod" means a compound which selectively 
binds to the complex of PrP Sc with the binding factor 
according to the invention but does not interact with rree 
PrpS c or free factor alone. Such a ligand can be e.g. an 
antibody or another receptor type protein. 

The present invention interafto relates to a 
method for the concentration of PrP fic or digestion products 
thereof, wherein a body fluid or fluid! zed organ is treated 
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with solid phase material, tie material at least partly 
carries a prion binding site which selectively intaracta 
with PrP s c but not with Prpc, T h a selectivity of a given 
binding site can easily be determined as xuxther described 
herein below. The sufficient selectivity is shown, e.g., 
by plasminogen. 

In this context, "fluidized organ" means tissue 
derived from an organ and eolubiliaed by mechanical 
procedures, sonication, or other procedures in order to 
bring into solution or suspension a significant proportion 
of ita constituents. 

In a further preferred embodiment the fluidized 
organ is a homogenised tissue preferably of the central 
nervous system, preferably homogenized brain tissue. 

In a further preferred method, the body fluid, 
such as blood, plasma, serum, urine, or lymph is treated 
with a proteinase, preferably with proteinase X <PK) . in a 
further preterred method the selective prion binding site 
±e contained in a factor with prion binding activity 
(PrPB). such factor is preferably a peptide or protein, 
in case of the peptide or protein, It is of sufficient 
length to allow stable binding to PrP Sc or the digestion 
product thereof. A sufficient binding stability {or 
affinity) is shown, e.g. by plasminogen. 

In a further preferred method the solid phase 
zaaterial carries a PrPB as can be found in blood serum or 
blood plasma, preferably as contained in fraction ri of the 
ammonium sulfate precipitation of serum or plasma. 

In a further preferred method the solid phase 
material carries e PrPB as can be found in plasminogen, 
fibrinogen or in plasma fraction z or amjaoaium sulfate 
precipitation. 
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ra o further preferred method the PrPB is 
selected from plasminogen, fibrinogen, sPrPBII ond P PrPBII 
or fragments thereof which fragments show the same 
selectivity as the complete protein. 

Ths present invention further relates to a 
method for the detection and optionally quantification of 
PrP Sc oc digestion products thereof which method comprises 
the step of selectively binding PrP s c or the digestion 
product thereof to a prion binding site as defined above. 

In a preferred embodiment the prion binding 
site is contained in a factor with prion binding activity. 

In a preferred ertibcdlment, the factor is 
selected from factors as contained in blood serum, blood 
plasma, serum or plasma fractions II of ammonium sulfate 
precipitation, plasma fraction I of anmioniuo sulfate 
precipitation or as provided by plasminogen, fibrinogen, 
sPrPBII and ,PrPBII or fragments thereof which show a 
similar selectivity as the complete protein. 

The detection of the produced complex between 
PrP^ c and the prion binding site can be done by any method 
currently applicable to the detection of such protein 
complexes, e.g., by any type of affinity assays or in 
particular immunoassays as, e.g., described in "The 
Immunoassay Handbook" of David Wild, Second Edition ISPN0- 
33-72306-6, Hatuxe Publishing Group. In order to achieve 
high sensitivity, a fluorescence detection method Lb 
preferred. 

The present invention further provides for the 
first time a composition comprising a Pr? Sc or digestion 
product thereof and a material carrying a prion binding 
site which selectively interacts with PrP Sc but not with 
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prpc. According to a preferred embodiment, the prion 
binding site ia contained in a factor with prion binding 
activity, preferably selected fron a factor as contained in 
blood serum, blood plasma, serum or plasma fraction II of 
onraoiiiuia sulfate precipitation, plasma fraction I of 
ammonium sulfate precipitation or as contained in 
plasminogen, fibrinogen, s?x?BII and »PrPBll. 

The present invention further provides a solid 
phase material which carries a prion binding site of the 
invention, which binding site is preferably contained in a 
factor with prion binding activity which, factor is 
preferably a factor selected from a factor as contained in 
plasma serum, blood plasma, serum or plasma fraction II of 
amnion ium sulfate precipitation, plasma fraction I of 
ammonium sulfate precipitation or as contoined in 
plasminogen, fibrinogen, BPrPBII and ,PrPBII. 

The present iovention further provides a 
protein complex which comprises a PrpSc and a factor with a 
prion binding site which selectively interacts with PrP Sc 
but not PrP c , preferably oelective PrP 50 a binding site aa 
contained in plasminogen. 

Tha present invention further provides a test 
kit for the detection of pathological prion protein such as 
PrP Sc , in body fluids or organs ouch as blood, urine, 
cerebrospinal fluid, brain tissue', lymph nodes, tonsils 
which kit comprises a factor with a prion binding site 
according to the invention and the factor is preferably 
selected from a factor as contained in blood eerum, blood 
plasma, serum or plasma fraction II of armanium sulfate 
precipitation, plasma fraction I of ammonium sulfate 
precipitation or as contained In plasminogen, fibrinogen, 
aPrPBII and ,PrPBII. 

The present invention further provides an assay 
for the diagnosis of human transmissible human spongiform 
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encephalopathies or prion encephalopathies of animals 
comprising the step of contacting the cample to be tested 
with a prion binding site which selectively interacts with 
PrP Sc but not with PrP c . In « preferred embodiment the 
sample is derived from blood. The tested animal or human 
is diagnosed positive, i.e. for running risk of developing 
a transmissible spongiform encephalopathy if PrF Sc can be 
detected in, the tested sample. 

The present invention for the first tine allows 
the detection of PrP 6c in a sample which may contain also 
normal PrP c by using a binding factor for PrP c which 
contains the selective prion binding elte according to the 
invention. 

in a further aspect of the invention, the 
carboxy terminal part of PrP Sc is the target for the 
selective binding site. It has surprisingly bean found 
that the carboxy terainus of PrP Sc provides a binding site 
which allows discrimination between PrP Sc and PrP c , which 
binding site is a preferred target for the binding Bites 
according to the present invention. 

It has further surprisingly been found that the 
binding sites according to the present invention strongly 
discriminate between PrP Sc and PrP c of different species 
although it is known that sequence variations exist between 
prion proteins from different species. Therefore, PrP Sc of 
different species can be detected by the use of a single 
prion binding site according to the invention. A very much 
preferred binding site is the binding site as contained in 
human plasminogen. It was surprisingly found that the 
plasminogen binding site interacts with disease associated 
prian protein from speciee. The findings according to the 
invention further suggest that a property common to PrP Sc 
of various species rather than the peculiarities private to 
the specific protein structure of individual PrP Sc 
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molecules are responsible for binding to the binding sites 
In plasminogen.. 

Aa a carrier for use in accordance with the 
prevent invention, eaaentially all material* can be 
considered that are currently available to perform 
biological assays for detecting a given compound in a 
biological sajople. Such a carrier includes magnetic beads, 
filter stripe s, walla of taicrotiter platos. 

According to one aspect of the prevent 
invention, the detection of PrP Sc could be done 
"indirectly" in that first a complex is formed between 
i?rP Sc and the binding site according to the present 
invention and the so- formed complex is then selectively 
detected by a ligand, such as an antibody. Such a ligand 
which selectively interacts with an epitope formed by the 
interaction of PrP Sc and its binding factor is also highly 
selective and detects such a complex only but neither 
detects free PrP Sc nor free factor according to the 
invention only. 

Tha products according to the invention ere 
useful to provide new diagnostic kits which contain all 
ingredients for performing assays in order to detect PrP Sc . 
Such kits may contain in addition to the products according 
to the invention buffers, reagents for detecting a product 
being the result of the presence of PrP Sc in a sample, the 
working instructions on tow to reliably perform an ossay. 

Since PrpSc a5 such is on essential element in 
the development of TSB reducing the availability of free 
PrP Sc can be a useful means to avoid and or reduce the 
opeed of BSE development. A means for reducing free PrP Sc 
is the binding of PrP Sc to a binding site according to the 
invention, which binding site hence can form part of the 
pharmaceutical composition. 
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Alternatively, the binding site according to 
the invention cm be uaed for removing PcP sc fcom a 
biological bacteria, e.g., In the form of a dialysis 
wherein blood of the animal to be tested is continuously 
brought into contact with a carrier containing the binding 
site of the invention. 

The present invention hence allows for the 
first time a reliable method for diagnosing human 
transmissible spongiform encephalopathies and prion 
encephalopathies of animals in which mathod the material of 
the animal to be tested ia brought into contact with the 
binding site according to the invention. 

In a preferred method of the present invention 
for the concentration of PrP 3c or digestion products 
thereof, a body fluid, such as e.g. blood, urine, 
cerebrospinal fluid etc. , or fluidized organ, such as brain 
tissue, lymph nodes, tonsils etc., is treated with a solid 
phase material such as magnetic beads [MB} whereby at least 
part of said material or beads, respectively, carries a 
prion binding site, h preferred prion binding site is a 
factor with prion binding activity (PrPB). 

The method works very well with a fluidized 
organ, in particular homogenized tissue of central nervous 
system, preferably homogenized brain tissue. 

In cases where the prion binding site can only 
distinguish PrpC and PrP Sc in digested form, it is 
necessary to digest the fluid or fluidiaed organ prior to 
the actual concentration step. A suitable digestion is 
obtained by digestion with proteinase K (PX) , whereby it is 
important to inactivate the proteinase K prior to the 
addition of the solid phase, e.g. K3e. 
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Methods are, however, preferred which do not 
require the digestion of the starting material in order to 
achieve selectivity for the PrP 3c . 

Preferred solid phase materials carrying PrPB 
can be prepared by coupling such raaterials with blood 
oerun, or blood plasma, such as fresh frozen plasma of 
mammals, whereby an excess of protein is present during the 
coupling procedure. Such factors are designated spPrPB (e- 
serun and p- plasma) (see below), sven more preferred solid 
materials carrying PrP3 are prepared by coupling purified 
plasminogen or fibrinogen or fragments thereof to solid 
phase such as the beads {see below). 

Very suitable solid material a are magnetic 
beads since they can easily be treated with specific 
components of interests and easily be collected by applying 
a magnetic field. 

A further preferred method of the present 
invention concerns the detection land optionally 
quantification) of PrP Sc or digestion products thereof, 
wherein prpSc i fl tixat concentrated as described above, 
optionally also with previous digestion of the fluid or 
fluidised organ, and then detected and. optionally compared 
with a standard. A suitable detection method is Western 
blot analysis. Such test may furthermore be embodied by 
other detection methods such as a nicrotitar plate format 
immunoassay (e.g. E1ISA assay), an immunoprecipitntion 
assay, a BIACOR3 assay, iromuuocyto chemical assay, hiatoblot 
assay etc. 

Besides of the above mentioned methods, the 
present invention also concerns factors with prion binding 
activities such as sPrPBII, whLch is a prion binding 
activity in fraction II of ammonitm sulfate precipitation 
of serum, or pPrPBII which is a factor with prion binding 
activity in fraction II of ammonium sulfate precipitation 
of normal cr fresh frozen plasma. Said factors are of 
course subject matter of the present invention in any form, 
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such a? In Isolated form, or aa ingredient In a 
composition, e.g. in a fraction of ammonium sulfate 
precipitation. 

g aid factor* can be obtained by concentration 
and/ox isolation of PrPBs whereby eertm or plasma is 
subjected to fractionated ammonium sulfate precipitation 
thus that a PrPB of interest is precipitated, preferably in 
only one fraction, A further purification can be obtained 
by the application of further protein isolation methods. 

The factors of the present invention axe not 
only suitable for the detection of prions, in particular 
PrP Sc » but they have further applications in methods for 
the purification and removal of pathological prion protein 
from body fluids and organs, such as blood, urine, 
cerebrospinal fluid, brain tissue, lymph nodes, tonsils 
etc., or for the sterilization of surgical and/or 
diagnostic tools, basing on the affinity of PrPB for the 
pathological prion protein. They are furthermore tools for 
a therapy regimen based on the modulation of production of 
PrPB for preventing the spread of prions in the body, 
a specially suitable in this respect is plasminogen, that is 
also especially suitable for the purification of body 
fluids, e.g. blood units. Such purification may e.g. be 
performed by treating fluids with PrPBIp, in particular 
with immobilized plasminogen or plasma fractions containing 
sane. 

Also part of the present invention is a test 
for the detection of pathological prion protein such as 
PrP 50 in body fluids or organs such as blood, urine, 
cerebrospinal fluid, brain tissue, lyaph nodes, tonsils 
etc, that utilizes the specific binding properties of PrPB 
to pathological prion protein. Such test can be embodied as 
a microtiter plate format immunoassay, e.g. BLISA assay, an 
iiainunoprecipitation assay, a BIACORE assay, 
immunogytochemical assay, histoblot assay etc. 

Also the dna sequences specific for 
biosynthesis of PrPB are comprised by the present invention 
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a« well as vectors able to express sucb DNA sequences in 
suitable hosts. 

Furthermore comprised by the present invention 
are: a method Cor purification of PrPB by uoing prP 27 ~ 30 as 
bait; monoclonal end polyclonal antibodies produced In 
animals such as mice, rabbits , chicken etc. , and directed 
against PrPB; single-chain rv fragments and other types of 
fragments of antibodies produced in recombinant phages or 
in other recombinant systems, and directed against PrPB; e 
test predictive of susceptibility to prion diseases hassd 
on polymorphisms of PrPB, or on variations in the strength 
and pattern of production of PrPB; a transgenic animal, 
e.g. mouse that overproduces PrPB in brain, lymph nodes, or 
other organs, to be used in a bioaaaay for prions » a 
knockout animal/ in particular a mouse, which is devoid of 
PrPB, to be used In a bioassay for prions; a production 
method of PrPB by expressing a DNA sequence specific for 
the biosynthesis of PrPB in a suitable host cell, such as 
bacteria, yeast, fungi, or eukaryotic cells, and by 
purification of PrPB from the aforementioned organisms; a 
use of natural or synthetic, preferably purified PrPB so a 
medicament for therapeutical applications in humans and 
animals; a vaccination of organisms with natural or 
synthetic PrPB, in particular plasminogen; a diagnostic 
assay foe human, and/or animal diseases resulting from 
abnormal production and/ or metabolism of PrPB. 

Brief ascription of the Drawings 

Figure 1 is a scheme showing the IAP method. 

Figure 2 shows Western Blots and IAP 
experiments af dilution experiments, whereby lanes 1 to 6 
and 10 represent usual Western Blots and lanes T to 9 and 
11 to 13 represent iromuno affinity purification (IAP). 

Figure 3 is a scheme showing the prion affinity 
assay <PAA) method. 
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Figure 4 represent a western Blots shoving 
positive and begat ive controls of tbe PAA. 

Figuro 5 shows the observation that beads 
coated with sheep anti raonse Ig3 Abs by DYNRL bind PrPSc 
but not PrE27-30. Upon preincubation with normal mouse 
serum PrP27-30 is also bound. 

figure 6 represents western Blots showing tbe 
results with serum proteins that are coupled to beads. The 
* means that the coupling was performed in tbe presence of" 
an excess of proteins. 

Figure 7 snows tbe effect of the addition of 
PX- treated brain homegenate to the assay. 

Figure 6 represents Western Blots showing the 
results with PrP-deficient material. 

Figure 9 repro cents Western Blots showing PAA 
of azmonluav sulfate precipitates. 

Figure 10 represents western Blote showing PAA. 
of anunoniusi sulfate precipitates that are not covaiently 
crosslinJced to the bends. 

Figure 11 ehowa the result of the PAA of the 58 
fractions of human plaena tbat were obtained by 
chromatography and differential precipitation and tested 
for binding activity. 

Figure 12 represents Western Blote showing the 
results with purified plasminogen and fibrinogen. 

Figure 13 represents wasters Blots showing the 
calcium dependency of tbB binding activity of plasminogen 
and fibrinogen. 

Figure 14 reprooente Western Biota showing the 
dependency of tbe binding activity of plasminogen on the 
native state of the proteins. 

Figure IS represents Western Slots showing PAA 
of pi a amine gen that is not covaiently crossl inked to the 
beads. 

Figure 16 shows the concepts of the bioaesay. 
Figure 17 shows the results of tbe bioassay. 
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Figure 18 shows PrP 6c binding activity of 
plasminogen to different species. 

Figure 19 chows precipitation of human PxP CJD by 

plasminogen. 

Detailed Description, of the Invention 

ajs already mentioned above, these is a great 
need for a detection method for low concentrations of PrP Sc 
that can be used as a diagnostic test for transmissible 
spongiform encephalopathies (tses) . 

There are basically three diagnostic principles 
tor TSEs: histopathological detection of the typical 
spongiform changes in the CWa, detection of the scrapie- 
specific isoform of the prion protein, and the bioaaeay 
that detects infectivity, All these methods have 
limitations: histopathology is not useful for preclinical 
diagnosis since the structural changes appear late in the 
incubation period. Detection of the scrapie the western 
specific is form of prion protein is more sensitive but 
etill much less sensitive than the bioassay. The bloassay 
can, in principle, detect as little ea I infectious unit 
but can last months or even years. 

The hitherto used Western blot technique is 
based on the partial protease resistence of PrP Sa that 
allows to distinguish between PrpC and PrP Sc . After 
protease treatment, Prp2 7 " 30 - the protease resistant core 
of PrP Sc - can be detected but not PrP c which is completely 
digested. 

Although due to the "stickiness" of prions it 
was generally assuared that immuno affinity purification 
11AP} cannot ba applied, it has now been found that 
concentration can be achieved by applying magnetic beads 
<MB) carrying a prion binding site, preferably a factor 
with prion protein binding activity {PrPB) . 

Thus, because the sensitivity oi detection of 
absolute amounts of p r P 27_30 is a function of antibody 
affinity, and cannot be easily increased foe each given 
antibody, in the scope of the present invsntion, despite of 
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the hitherto assumed problems, first an „inrauao affinity 
purification* (IAP) assay has been developed, using 
entibodies cavalsntly croeelinked to solid phase jaaterlal, 
e.g. magnetic beads. Because the monoclonal antibody (6H4 
purchased at Prionlee, Zurich; Switzerland, described in 
Korth et el., 1597), originally used for the* development of 
Che LAP, ia cot able to distinguish between PrP 0 and PrP Bc 
<it binds both undigested forme as well as digested prP 8c , 
i.e. PrP 27-30 ), it is necessary to perform Proteinase K 
digestion prior to the IAP (sea Fig.l). 

Tor the development of the present IAP method, 
the following model system was used: Two tests were 
performed to determine the efficiency of the method, on the 
one hand, small amounts of a ecrapie-inf ected mouse brain 
homogenate were diluted with water and then subjected to 
the PrpSc concentration method, on the other hand, small 
amounts of a scrapie-inf ected brain homogenate was diluted 
with brain homogenate of non- infected mice in order to 
simulate a real situation in which a brain homogenate 
contains low amounts of PrP 3 * 3 <see Pig.2). 

in Figure 2, lanes 1 to 6 and 10 repreaent 
usual western Blots and lanes 7 to 9 and n to 13 represent 
immuno affinity purification (IAP). PrnP* is material from 
PrP deficient mice. MB ate of course only used for IAP 
whereby 6H4 refers to MB coupled with 6H4 antibodies and - 
refers to uncoupled KBs. PRP 0 refers to brain hamogenate of 
non-infected mice and PrP Sc refers to brain homogenate of 
Bcrapie-inf ected mice. PK refers to Proteinase K digestion 
whereby - refers to non digestion and + to digested 
hamogenate. The same abbreviations are used for the 
following figures. 

For prion analysis in homogenate, in particular 
of brain tissue, it ia important to use in a first 
homogenaticn step low concentration of ionic detergent, 
followed by low speed centrifugatlon, preferably 500 g 30 
minutes, 4"C applied twice. For following steps high 
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concentration of non-ionic detergent is used and a proteia 
concentration of the homogenate of at most 5 mg/ml. 

Conditions for the proteinase K digestion are 
preferably 50 ng/nl PK, 37 *C and at least half an hour. 

Suitable incubation conditions for the beads 
with homogenate ere e.g. about 1.5 hour* at room 
temperature, whereby for low concentration! longer 
incubation times night be preferable. 

The concentratioa step in said first attempt 
was carried out by adding to digested homogenate magnetic 
beads <MBJ carrying said €H«. 

If a digestion step ie needed, it has to be 
performed prior to the concentration step, whereby the 
digestion, usually by proteinase K, has to be stopped prior 
to the concentration step by deactivating the proteinase 
e.g. with phenyl methyl sulfoayl fluoride or another agent 
known to the skilled person. 

By applying the method of the present invention 
for e.g. brain tiasue homogenate, p r p27-30 can be 
concentrated up to amounts detectable by Western blot 
analysis rrom tissue comprising much less pathological 
prion protein than needed for the hitherto known testa. 

Using largely the same procedure, the above 
described method can also be applied a a prion affinity 
assay (PAA) by exchanging the monoclonal antibody $H4 by 
other substances to be examined, for example in order to 
find a binding partner for PrP Sc {see Fig. 3). 

Aa- a positive control of this assay 6H4 {see 
Figure «, lanes 1-3) is used and as a negative control 
mouse IgG or mouse albumin (see Pigure 4, lanes 4-9). 

in order to investigate whether a given mouse 
serum contair.es IgG that specifically recognUe PrP* 1 
magnetic beads that are already coated by the company DfNAL 
with sheep entlbodiea directed against mouse IgGs were asad 
after preincubation with nouse serun. These beads - used 
without preincubation - were the first negative control 
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(see Figure 5, lanes 1-2) . a second negative control 
these beads preincubnted with normal mouea serum were used 
in order to show that IgGs from normal mouse serum do not 
bind to any form of PrP (see Figure 5, lanes 
Surprisingly the beads alone showed an affinity to PrP 90 but 
not to PrP"'". Upon preincubation with normal mouse serum 
also PrP p "" is bound. Therefore it was bypothised that the 
sheep antibodies from DYNAL recognize a molecule that is 
associated with PrP* 0 but digested away after PK- treatment . 
As prp 3 " , " w is bound upon preincubation with normal mouse 
serum, this serum might contain the molecule with affinity 
to PrP**. 

The beads coupled to total mouse serum proteins 
did not show any affinity to any form of PrP. However, if 
the coupling of the total serum was performed in the 
presence of an excess of protein the beads Bbowed the same 
binding to PrP"" w as the monoclonal antibody 6H4 (see 
Figure 6, lane a 4-6) whereas the beads that ware coupled in 
the presence of an excess of albunine still did not show 
any affinity to any form of PrP {see Figure 6, lanes 1-3} . 
Though it was not possible to measure any difference of the 
coupling efficency of the two conditions it might be that 
offering an excess of proteins causes a sponge on the 
surface of the beads that binds PrP"" w . We also checkled 
whether PK-treated brain horaogenate might enhance the 
binding as in the case of bound PrP ,7 " J0 total PK-digested 
brain hosogenete is present: the addition of PK-digesced 
brain homogenate from wild- type C57BL/6 nice or 5rop o/ " mice 
allowed to bind PrP*° in addition to PrP 21 "* 0 (sec Figure 7, 
lanes 1-3); the addition of inactive PK had no influence on 
the binding Activity (see Figure 7, lanes 7-9). if coupled 
in the presence of an excess the activity of binding erP n ~ M 
was also found in the serum of man, sheep, cow and in the 
serum of terminally 6crapie-slck C57BL/6 mice {data not 
shown) . 

Apart from an artefact it might well be that 
serum of several species contains activities (collectively 
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termad PrP*) chat Interact specifically with the pathogenic 
isoform of the prion protein and that are kins ti call y 
favoured in binding to the beads. The affinity to prP 17 " 30 
could then be understood assuming that native PrP* 0 present 
in aicJc mice is saturated with PrP B which might be released 
upon proteolytic digest. Alternatively, partial proteolysis 
may expose Prp' binding sites on FrP ,q . However, the fact 
that the addition of PK- treated brain homogenate allows to 
bind FrP" indicates that there might be several diff Brent 
interactions leading to our observations . 

The template-directed refolding hypothesis 
predicts that PrP* and PrP 10 form heterodimers during the 
conversion process. Therefore we investigated whether PrP B 
is identical with PrP c . However, when coupling in excess 
PrP* activity was present in the serum ot Frnp"' 0 mice at 
levels similar to those of wild- type mice, implying that 
PrP c does not contribute to the binding activity {see 
ffigurc 9) . 

If PrP* activity is not only caused by the 
special coupling conditions, At should be poaaible to 
^purify" it by fractionating recuse serum by differential 
arsDoniun sulfate precipitation, indeed, it was possible to 
precipitate PrP B at an ammonium sulfate saturation below 
50% whereby coupling of each fraction was performed In the 
presence of arc excess of protein {see Figure 9) . While 
purified rabbit immunoglobulins against total mouse serum 
did not contain PrP 8 {data not shown), they efficiently 
bound PrP"""* 8 upon preincubation with full mouse serum (see 
Figure 10, lanes 1-3 > or with proteins precipitating 
between 25* and 50% arerooniun sulfate saturation (see Figure 
10, lanes 4-6). Preincubation with proteins precipitating 
between 75% and 100% ammonium sulfate saturation did not 
Leed to PrP B activity (see Figure 10, lanes 7-9). This 
finding is important as it shows that the PrP 8 activity is 
a property of one or more serum proteins independent of the 
covalent crosslink to the surface of the beads. 
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Ah the ammonium sulfate fractionation worted 
with human serum as well (data not shown), 58 fractions of 
human plasma were obtained by chromatography and 
differential precipitation and tested for binding activity 
to form an idea of the identity of PrP*. All fractions were 
not coupled In the presence of an excess of proteins. 
Therefore the results can directly be compared with 6H4 or 
mouse Ig». 20 fractions tested positive: Plasminogen, 
fibrinogen, antithrombin in, antithrombin III heparin 
complex, CI esterase inhibitor, factor IX and several 
fractions containing protein mixtures (see Figure 11) . 
Purified plasminogen and also purified fibrinogen bound 
PrP 80 in addition to PrP ,7-M (see Figure 12). Out of the 3B 
fractions that tested negative, S contained purified 
proteins: Prothrombin complex concentrate, albumin, 
activsted prothrombin complex concentrate, factor XIII and 
thrombin. 

As mentioned, there are some hints that the 
binding of PrP 27 "" ia caused by different effects. The 
activity that binds p c p"" w ia termed spPrP* (s-aerum and 
paplasma) as it is present in carun and in plasma. Said 
activity is comparable to the activity found Cor 
plasminogen end fibrinogen. Plasminogen and fibrinogen were 
furthermore characterized as they both bind also PrP 30 . 

As calcium is an important cofactor in the 
coagulation cascade it was investigated whether PrP" 
activity is still intact if coagulation is inhibited by 
cocsplexing calcium. In the presence of 10 mM EETA the 
pathogenic Prp** and PrP"*" were still bound by plasminogen 
(see Figure 13, lanes 1-3) but only Prp"" w by fibrinogen 
(see Figure 13, lanes 4-6) . At least in the case of 
plasminogen this finding speaks against the possibility 
that the PrP* activity is due to unspecific coagulation. 
Because PrP* selectively interacts with the pathogenic PrP 
but not with PrP 0 , interaction may be con format ion - 
specific. When the assay was carried out in the presence of 
6M urea the fraction containing purified plasminogen didn't 
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bind PrP ,B nor PrP n " M (cae Figure 14, lanes 8-9) under 
these conditions PrP" 0 becomes protease- sensitive (see 
ffigure 14, lanes 14-15) . As the conformation of Pre 56 is 
thought to be responsible for the PK reslstancy we conclude 
from this experiment that the interaction of plasminogen 
and PrP M ia conformation-dependant. 

Furthermore it could be shown that PcP* 
activity of plasminogen is not dependent on the covaleat 
crosslink to the beads by using magnetic beads coated with 
antibQdies directed against plasminogen and preincubated 
with plasminogen (see Figure 13, lanes 3-4) . There are two 
negative controls: 1. If beads coated with antibodies 
against plasminogen are not at all preincubated (see Figure 
15, lanes 1-2) or preicubated with albumin (see Figure 15, 
lanes 5-6), the pathogenic isoform of PrP is not bound. 2. 
If beads coated with albumin are preincubated with 
plasminogen there is alao no binding to the pathogenic 
isofona of PrP (see Figure 15, lanes 7-8). 

Furthermore it could be shown that at least 
spPrP' does not only bind the pathogenic PrP but also 
infectivity. For this purpose w e inoculated indicator tga20 
mice i.e. with 0.2% of the paramagnetic beads before 
elutlng the other 991 of the beads and performing a was tern 
blot (see Figure 16) . The animals that were inoculated with 
beads that bind tha pathogenic PrP did all develop the 
disease (see Figure 17, lanes 4,5 and 7). 

It was also determined whether the interaction 
between plasminogen and disoaae-asBocioted prion protein 
represents a universal feature of spongiform 
encephalopathies. Human plasminogen (IQOug) was linked to 
to syl -activated paramagnetic Dynabeads M-280 (Dynal, Oslo, 1 
ml). Brain tissues from a healthy mouse <Flg. 18, lane 1), 
a scrapie-affected mouse (lanes 2-3), pooled broius of 
Swiss non-affected cows (lane 4} and brains of BSE-affected 
cows of various breeds (lanes 5-10) were homogenized as 
described and tested fox the presence of PrP^c . f 0I this, 
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50ug (mouse) or lag (cow) honogenate were Incubated with 
paramagnetic bead* coupled to anti-PrP monoclonal antibody 
6H4 (data not shown), B3A (negative control; date, not 
ohown) , or plasminogen. Bead eluates (24ul> were run on 
SDS-PAGE (5% stacking - 12% resolving) and blotted on 
nitrocellulose membrenea (Schleicher 6 schueii, Dassel) . 
For detection of disease-associated PrP, nooiirar.es were 
incubated with 6H4 (Prion ics, Zurich) as primary antibody and 
trabbit-a-ciouse lg<n-HRP (Zymed, San Francisco) bb secondary 
antibody. Nenbranos were then developed using HCL 
detection reagents. Signals were recorded on film and/or 
quantified using a Kodak. Imagefltation. In all cases, 
plasminogen immobilized to magnetic bends captured PrP Sc 
Cram each species when subjected to the precipitation 
assay. It has been reported that various breeds of sheep 
are variably susceptible to scrapie. Susceptibility was 
mapped to polymorphisms at codons 136, 154, 171 within the 
aheep Pmp gene. Because these polymorphisms occur at the 
carhoxy terminus of the protein and affect basic amino 
acids, and indirect evidence implies that the carhoxy 
terminus ox PrpSc mv participate to the binding to 
plasminogen, we have investigated whether genetic 
susceptibility to scrapie in aheep might correlate with the 
ability of PrP Sc to bind plasminogen, Brain tissue from 
non-affected and sgrepie-af f ected sheep with the Prop 
genotypes at codons 136, 154 and 171 of VHQ/ARQ (Pig. IS, 
lanes 11-13), VHQ/ARQ {lanes 14-16), and VRQ/ARR (lane 17- 
19) were homogenized and subjected to the prion affinity 
assay. Plasminogen precipitated PrP Sc from all abeep 
genotypes Investigated, fig. 19 eluates from plasminogen 
beads incubated with brain homogenates were subjected to 
Western blot analysis. Species and breeds are indicated 
over the respective lanes. Infection with scrapie or with 
BSE# and digestion of samples with proteinase K, are narked 
with and "-" signs. Numbers listed underneath each 
lane indicate individual cows and aheep of various breeds 
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and prnp genotype*. Plasminogen bead* immcbiliced Pre^c 
all samples tested. 

Zn addition, we tested brain tie sees (500ug) 
from several patients who died of sporadic Creutxfeldt- 
Jakob disease, Alzheimer's disease (Tig. 19) and 
Binswanger's disease (data not shows) with the prion 
affinity assay. In all assays performed with homcgenates 
of CJD patients, plasminogen was able to precipitate PrP Sc , 
while no signal was detectable with homogenotes of noa-cJD 
patients, unambiguous positive signals were obtained from 
cases with plaque-like, patchy -per ivacuo lax and synaptic 
pattern of PrP depositions. TThe intensity of the Prp" 0 
signals la the precipitation aosays correlated closely with 
hiatopathoiogical findings (Fig. 29). In Fig. 19 
plasminogen precipitated PrP C3S from brain homogenate of 
three Swiss sCCn> patients (a, b, c) exhibiting extensive 
pla<jue-like <a) or scant synaptic accumulation (b,c) of 
prP^ 0 , For control we used brain homogenate from a patient 
auf faring from Alzheimer's disease Id). Proteinase K 
digestion was carried out as indicated with "+■ signs over 
the corresponding lanes. Corresponding brain sections 
imwunostained with antibody 3F4 (available from Dr. Richard 
Kascksak, Albert Einstein College, The Bronx, Mew York, USA 
or Draco, Denmark, Botxup) to PrP are displaced on the 
right side. In each case, the plaemicogen-based assay and 
the Western blot show congruent results. In Alzheimer 'a 
disease, Prpc was detectable M , but not PrpSc ( +) . 
Scale bare are 50 urn. 

SxsmplQs: 

Bxample 1; IAP method 

The IAP protocol is the following: Bring the 
brain tissue in a 15 ml FALCON tube, put it on ice and 
leave it there for all steps. Add Homogenate Buffer (0.5% 
DOC / 0,5% KP-40 in PSS) to gee 10 % (w/v) homogenate. Pass 
the tissue through a 18 gauge needle and a 22 gauge needle 
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by sucking up and down for 15 times each. Centrifuge the 
homoganate Cor 30 minutes at 500 g and 4"C. Keep the 
supernatant. Determine the protein concentration. 
Centrifuge the hoatogenate for 30 minutes at 500 g and 4*C. 
Keep the supernatant. If the protein concentration is 
higher than 10 mg/ml then hxing the homogenate to a protein 
concentration o£ 10 mg/ml using the hoaogenate buffer. 
Bring the hoatogenate to a protein concentration of 5 mg/ml 
and 3* Tween 20 / 3% NP-40 all in PBS. Add to the tissue 
homogenate Proteinase K to get a final concentration of 50 
Hg/ml. incubate for 60 minutes at 37°c. Add PKS? to get a 
final concentration of 5 mM. Add 0.25 volumes or IAP buffer 
13% Tween 20 /3 % NP-40 in P33) . Resuspend the magnetic 
beads (covered with 6B4) according to the protocol 
described below) thoroughly. Pipette out 100 ul. Remove 
buffer. Add the hamogenate to the beads and incubate the 
bead-sample mixture with contiaoua mixing for 1.5 hours at 
room temperature. Collect the beads using tbe MPC (strong 
magnet) . ifash three times with 1 mi Washing Buffer (2% 
rween 20 / 2* NP-40 in PBS) and once with 1 ml PBS by 
vortexing for 15 seconds at room temperature and by using 
the MPC. Spin down the beads, discard the remaining 
supernatant using again the MPC. Add 24 ul x Loading Buffer 
(50 ibm Tris pH 6,8? 2% SDS; 0.01* bromphenol blue; 10% 
glycerol) . Heat to 95*C for 5 minutes. If the fiamplas are 
stored at -20 *C then heat them again for 30 seconds at 95'c 
before performing SDS-PAGB followed by western Blot: 
Assemble the glass plates according to the manufacturer's 
instructions. Prepare in a Falcon tube the appropriate 
volume of the Resolving Gel (2.1 ml R^O, 1.5 ml 40 % 
Acrylamid. 1.3 ml 1.5 M Tris pH 8.9, 50 m 10 % 60S, 50 ttl 
10 % Jtamcniumpersulfat, 2 ul IBMED) . Mix the components in 
the order shown. Polymerization will begin as soon os the 
TEMBD has been added. Pour the acrylomide solution into the 
gap between the glass plates. Leave sufficient space for 
the stacking gel (the length, of the comb plus 1 cm) . Using 
a pasteur pipette carefully overlay the acrylamide with 
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water. Place the gel in a vertical position at room 
temperature . After polymerization is complete <30 minutes), 
pour off the overlay and wash the top of the gel several 
timeo with deionized water to remove any unpolymerized 
Bcryluiice. Prepare in a Falcon tube the appropriate volume 
of the Stacking Gel (1.48 ml K20, 0.25 ml 40 4 Acrylamid, 
0.25 ml 1.0 M Trie pH 6.8, 20 Ul 10 \ SDS, 20 ul 10 I 
Ammoniumpersulfat, 2 ul temed). Mix the components ia the 
order Bhcwn. Polymerization will begin ee soon as the TEMZD 
bag been added. Pour the stacking gel solution directly 
onto the surface of the polymerized resolving gel. 
iromediatsly insert a clean Teflon comb into the stacking 
gel solution, being careful to avoid trapping air bobbles. 
Place the gel in a vertical position at room temperature. 
After polymerisation is complete (30 minutes) , remove the 
Teflon comb carefully. Mount the gel in the electrophoresis 
apparatus. Add Running buffer to the top and bottom 
reservoirs. Remove any (25 tnK Trie, 250 mM' glycine, 0.1 4 
3D3) bubbles that become trapped at the bottom of the gel 
between the glasa plates. Load 24 ul of each of the samples 
in a predetermined order into the bottom of the wells [1. 
well: Low -range marker) . Load an equal volume of ix Gel- 
loading Buffer into any wells that are unused. Attach the 
electrophoresis apparatus to an electric power supply [the 
positive electrode should be connected to the bottom 
reservoir) . Apply 10 V/cm to the gel . After the dye front 
has moved into the rsaolving gel (30 minutes) , increase the 
voltage to 14 V(cm and run the gel until the bromophenol 
blue reaches the bottom of the resolving gel U hour). Then 
turn off the power supply. Cut six sheets of absorbent 
paper (Whatman 3XH or equivalent) and one sheet of 
nitrocellulose to the size of the gel (6cm k 8 cm) . if the 
paper overlaps the edge of the gel, the current will short- 
circuit the transfer and bypass the gel, preventing 
efficient transfer. Wet the absorbent paper, the 
nitrocellulose and the gel by soaking in Transfer (39 nM 
glycine, 48 aM Tria, 0.03? % sds, 20 \ methanol) Buffor. on 
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the bottom plate of the apparatus {the anode), assemble the 
gel, nitrocellulose, and paper in this order: 
bottom electrode, 

three layers absorbent paper soaked 1a transfer 

buffer, 

one nitrocellulose membrane soaked In transfer 

buffer, 

polyacryl amide gel slightly wetted with 
transfer buffer, 

three layers absorbent paper soaked In transfer 

buffer. 

Check carefully for air bubbles and gently 
remove thea either by using a gloved hand or by rolling a 
pipet over the sandwich. Dry any buffer that nay surround 
the gel-paper sandwich. Carefully place the upper electrode 
(the cathode) on top of the stack. Put a weight on it. 
Connect the electrodes and cowmence transfer. Running time 
is X hour with a currant of 1 nA/cm 2 . After transfer, 
disconnect the power source. Carefully disassemble tha 
apparatus. Mark membrane to follow orientation (usually by 
snipping off lower left-hand corner, the number one lane) . 
Rinse the membrane three times with TBS-T. Add Blocking 
Buffer {5 % (w/v> nonfat dry milk in TBS-T). incubate at 
room temperature with agitation for 30 minutes. Rinse the 
membrane three times with TBS-T. Add to 2.5 jU. of mAB 6S4 
{2 mg/ml> 12.5 ml of 1% (w/v> nonfat dry milk in TBS-T. 
Incubate at room temperature with agitation for 1 houc or 
overnight at i'C. Remove the membrane from the antibody 
solution and wash three times for 10 minutes each in TBS-T. 
Add to 1.25 ul of relativ enti mouce IgGl-HRP 12.5 ml of 1% 
{w/vj nonfat dry milk in tbs-t. incubate at room 
temperature with agitation for 1 hour. Remove the membrane 
from the antibody solution and wash three times for 15 : 
minute e each in TBS-T, Mi k 1 ml of detection solution 1 
with 1 ml of detection solution 2 from tha SCI Western 
blotting detection reegente (Amerahaa Pharmacia Biotech) . 
Incubate for precisely 1 minute at room temperature without 
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agitation. Drain off excess detection reagent by putting 
the membrane on a absorbent paper. Gently place the 
raembrene, protein side down, on a Saxanfirap. Close 
SatanWrap to form a envelope avoiding pees our e on the 
membrane. Place the membrane, Frotein side up, in the film 
cassette . work as quickly aa possible. Switch off the 
lights and carefully place a sheet of autoradiography film 
such a 6 (Hypexfilra ECL) on top of the membrane, close the 
cassette and expose for some seconds (25~, 30"). 



Example PAA method 

Couple the protein of interest to magnetic 
beads: Bring 100 yuj of protein into approx. lid of Coupling 
Buffer {0.1 m borate buffer pH 9.5: dissolve 6.183 g H3303 
in 800 ml distilled water. Adjust pH to 9.5 using 5 M HaOH 
and adjust volume to 1000 ml with distilled water; If 
necessary, change buffer by dialysis). (If coupling was 
performed in the presence of an excess. 1 nig was used for 1 
ml of coupling buffer.) Make a homogeneous suspension of 
the Dynabeads K-280 Tosylactivated by Dynal uaing a pipette 
and by vortexlng for approximately 1 min. Pipette out 1 ml 
of Dynabeads and wash as follows: Place the tube in the 
DYNAL MPC, Leave to separate for 2 minutes. Remove the 
supernatant talcing care not to disturb the Dynabeads. 
Remove the tube from the Dynal MPC and re suspend the 
Dynabeeda in PB3. Repeat these steps end resuspend the 
Dynabeads in the coupling buffer containing the antibodies. 
Incubate fot 24- h at 37*C with tilt rotation. Place the 
tube in the magnet for 3 minutes and remove the 
supernatant. Wash the coated Dynabeads six times: 2 x in 
pbs/bsa (add o.i % (w/v) bovine serum albumin (final 
concentration) to PBS), pH 7.4 for S minutes at room 
temperature? 1 x in Blocking Buffer (0.2 M Tris pK 8.5 with 
D.l % (W/v) 6SA: dissolve 2.42 g Trie in 80 ml distilled 
water. Adjust px to e.5 using I M HC1, add 0.1 * BSA and 
adjust volume to 100 nl with di stilled water) for 4 h at 
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37 *C; i x in PBS/BSA, pH 7.4 for 5 minutes at room 
temperature; 1 x in 1% Twaen 20 for 10 mir.utas;! x in 
SBS/B3A, pH 7.4 for 5 minutes at room temperature. Store 
the coated Dynabeads in PBS/BSA pH 7.4, 0.02% aodium aside. 
Then prepare Sample I: Add 1 ml of PAA Buffer (3 * NP-40 / 
3 % Tween 20 in PBS) to 10 ul of not infected brain 
homogenate (Protein concentration 5 mg/ml; 0.5% DOC / 0.5 
5TP-40). Than prepare Sample II and HI: Add 1 mi of PAA 
Buffer (3 % NP-40 / 3 I Tween 20 in PBS) to JOul of 
infected brain homogenate (Protein concentration 5 mg/ml; 
0.5* DOC / 0.5 KP-40). Incubate Sample I and Sample II for 
30 minutes at 37*C without PK. Incubate Sample III for 30 
minutes at 37'C with PK at final concept cation of 50 ug/ml 
{add 50 \il of PK img/ml) . Add PMSF to ail eomplea to get a 
Cinel concentration of 5 wH (add 50 jU of 100 cM PHSFK 
Reauspend the Magnetic Beada thoroughly. Pipette out 100 
1*1. Add the beads to the Samples and incubate the bead- 
sample mixture with continuous mixing for 1.5 hours at room 
temperature. Collect the beads using the MFC. Wash three 
tinea with 1 ml Washing Buffer and once with 1 ml PBS by 
vortexing for 15 seconds at room temperature and by using 
the KPC. Spin down the beads, discard the remaining 
eupernatant using again the mpc. Add 24 ul 1 x Loading 
Buffer. Keat to 95 *C for 5 minutea. if the samples are 
stored at -20 # C then heat thea again for 30 seconds at 95* C 
before loading on the gel. 

As a positive control of this a a say 6H4 is used 
and a a a negative control mouse IgG or mouse albumin (eee 
Figure 4 ) . 

Bx ample 3 

In order to investigate whether a given mouse 
serum container' IgG that specifically recognize Prp 4 " 
magnetic beada that are already coated by the company DYNAL 
with sheep antibodies directed against mouse IgGs ware used 
after preincubation with mouse serum. These beads ware the 
first negative control. As a second negative control theae 
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beads prelncubated with, normal mouse serum were used in 
order to show that igGs Cram normal mouse serum do not bind 
to any form af PrP. Surprisingly the beads alone showed an. 
affinity to PrP*' but not to PrP 17 " 50 . Upon preincubation 
with normal mouse serum also PrP* 7 " 5 * is bound (see Figure 
5) , Therefore it was bypothised that the Bheep antibodies 
Crocs dyhal recognize a molecule that is associated with 
PrP* but digested away after PR-treatment . As PrP"' 30 is 
bound upon preincubation with normal mouse Berum, this 
serum might contain the molecule with affinity to PrP sc , 
Example < 

The beads coupled to total mouse serum proteins 
did not show any affinity to any form of PrP. However, if 
the coupling of the total serum was performed in the 
presence of an excess of protein the beads showed the same 
binding to Prp""*° as the monoclonal antibody 6HH whereas 
the beads that were coupled in the presence of an excess of 
albumin* still did not show any affinity to any form of PrP 
(see Figure 6). Though it was not possible to measure any 
difference of the coupling efficency of the two conditions 
it might be that offering an excess of proteins causes a 
sponge on the surface of the beada that binds PrP* 7 " 3 ". 

Bxaraple & 

We also checkled whether PK- treated brain 
hoaogenate might enhance the binding as in the case of 
bound PrP 27 " 34 total PK-digested brain homogenate is present: 
the addition of PK-digested brain homogenate from wild-type 
C57BL/6 mice or Bcnp"" > mice allowed to bind PrP* 1 in 
addition to PrP"" 0 ; the addition of inactive PK had no 
influence on the binding activity (see Figure 7>. 

Example 6 

If coupled la the presence of an excess the 
activity of binding PrP* 7 "" was also found in the serum of 
man, sheep, cow and in the serum off terminally scrapie-sick 
C57SL/6 mice (data not shown) . 
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Bxairgple 7 

The template-directed refolding hypothesis 
predicts that PrP* end PrP 8 * 5 form heterodimece during the 
conversion process. Therefore we investigated whether PrP* 
is identical with PrP*. However, when coupling in excess 
PrP 1 activity was present in the serum of Prop''" mice at 
levels similar to those of wild-type mice, implying that 
prp c does not contribute to the binding activity (se Figure 
8). 

Example 8 

If PrP* activity ±s not only caused by the 
special couspling conditions, it should be possible to 
^purify™ it by fractionating mouse serum by differential 
ammonium sulfate precipitation. Indeed, it was possible to 
precipitate PrP* at an ammonium sulfate saturation below 
50* whereby coupling of each fraction was performed in the 
presence of an excess of protein Isee Figure 9). While 
purified rabbit jbnmunoglobulina against total uouse serura 
did not contain PrP' (data not shown), they efficiently 
bound PrP l? ~ w upon preincubation with full mouse serum or 
with proteins precipitating between 25% and 50* ammonium 
sulfate saturation. Preincubation witb proteins 
precipitating between 75% and 1C0% ium sulfate 

saturation did not lead to PrP* activity {see Figure 10). 
This finding is important as it shows that the PrP* 
activity is a property of one or more serum proteins 
independent of the covalent crosslink to the surface of the 
beads. 

Example 9 

As the ammonium sulfate fractionation worked 
with human serum as well (data not shown), 58 fractions of 
human plasma were obtained by chromatography and 
differential precipitation and tested for binding activity 
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to form an idea of the identity of PrP B . All fractions were 
not coupled in the presence of an excess of proteins. 
Therefore the results can directly be compared with 6H4 or 
mouse igG. 20 fractions tested positive: Plasminogen, 
fibrinogen, antithrombin III, antithrombin III heparin 
complex, CI esterase inhibitor, factor IX and several 
fractions containing protein mixtures (see Figure 11) . 
Purified plasminogen end also purified fibrinogen bound 
PrP*« in addition to PrP""* 0 (see Figure 12) . Out of tbe 38 
fractions that tested negative, 6 contained purified 
protein b: Prothrombin complex concentrate , albumin, 
activated prothrombin complex concentrate, factor XIII and 
thrombin. 

Example ID 

As calcium is an important CO fact or in the 
coagulation cascade it was investigated whether PrP* 
activity is still intact if coagulation is inhibited by 
conplexing calcium. In the presence of 10 mM EDTA the 
pathogenic PrP* 3 and PrP 1, * M were still bound by plasminogen 
but only PrP* 7 " 30 by fibrinogen {Fig. 13). At least ia the 
case oC plasminogen this finding ipeaJcs against the 
possibility that the PrP* activity is due to unspeeifie 
coagulation. 

Eh ample 11 

Because PrP* selectively interacts with the 
pathogenic PrP but not with PrP c , interaction may be 
conformation-specific. When the assay was carried out ia 
the presence of 6M urea the fraction containing purified 
plasminogen didn't bind PrP 1 " nor Prp* 1- ' 0 ; under these 
conditions PrP* 3 becomes protease- sensitive (rig. 14). As 
the conformation of PrP** is thought to be responsible for 
the PK resistancy we conclude from this experiment that the 
interaction of plasminogen and PrP* is conformations 
dependant. 
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SXftittple 12 

Furthermore it could be shown that PrP B 
activity of plasminogen is not dependent on the covalent 
crosslink to the beads by using magnetic beads coated with 
ontibodiea directed ogainat plasminogen and preincubated 
with plasminogen {Fig. 15). 

sxample 13 

Furthermore it could be shown that at least 
spPrF* does not only bind the pathogenic PrP but also 
inf activity, For this purpose we inoculated indicator tga20 
cvice i.e. with 0.2% of the paramagnetic beads before 
e luting and performing a western blot. The animals that 
were inoculated with beads that bind the pathogenic PrP did 
ail develop the disease (Fig. 16, Fig. 17), 

Example 14 

Tha prior art offers a large number of options 
for determining and characterizing the binding 
characteristics of a given peptide or protein to a certain 
target. Binding assay for determining tbe selectivity of a 
PrPSc specific binding partner using solid state-bound 
technologies included e.g. raicrotiter plate formate, 
paramagnetic beads, non-magnetic beads, plssmon surface 
resonance, interff erometry, coincidence detection, mass 
epectroaetry/jnass spectroscopy, electroepray analysis, and 
combinations thereof. For use in the present invention the 
following two approaches are preferred. 

1. The peptides or protein or fragments 
thereof to be tested are coupled to a solid phase material: 

e. Use micro particles such as magnetic beads 
as solid phase and perform immunoprociptiation. 

Couple the peptides to magnetic beads. Incubate 
the beads with PrPSc, PrP27-3Q or PrPC. Detect whether the 
prion protein has bound to the peptides either by Western 
blot analysis or by microparticle immunoassay. 
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b. Use surface of a micro titer plate as solid 
phase and perform ELISA. 

Coat the surface of the wells of a micro titer 
plate with the peptides. Add PrPSc, PrP27-30 or PrPC to the 
wella. Detect whether the prion protein has bound to the 
peptides by ELISA. 

2. PrPSc (or PrP27-30) and PrPC are coupled to 
a solid phase material: 

a. Use micro particles such as magnetic beads 
as solid phase and perform immuaopreciptiation. 

Couple PrPSc (or PrP27-30) and PrPC, 
respectively, to magnetic beads. Incubate the beads with 
the peptides or protein fragments to be teated. Detect 
whether the peptides hav« bound to the PrPSc bat not to 
PrPC either by Nestern blot analysis or by micropartide 
treaunoassay, 

b. Use surface of a micro titer plate as solid 
phase end perform ELISA. 

Coat the surface of the wells of a micro titer 
plate with PrPSc (or PrP27-30> and PrPC, respectively. Add 
peptides or prptein fragments to be tested to tha walla. 
Detect whether the peptides have bound to PrPSc but not to 
PrPC by ELISA. 

Example 15 

The prior art offers many possibilities to 
determine and detect certain parts of a protein which are 
involved in specific binding of the protein to a certain 
target. 

Method to identify suitable fragments of. 
plasminogen as PrP Sc specific binding partners includes 
e.g. forward genetic selection using phage display, 
ribosamal display, bacterial protein fragrant affinity 
assay, and combinations or derivatioaa thereof. 
Accordingly, those parts of plasminogen that are involved 
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in the specific binding to PrP Sc con bo determined as 
follows: 

1. Produce peptide libraries of plasminogen 
£ragn»«nta and/ or cat ante displayed on phage, expose them to 
a solid phase coated with the pathological prion protoia 
and select for the clones with the maximal binding affinity 
to PrPSc but minimal affinity to PrPC. 

2. Express fragments and/or mutants of 
plasminogen in a hoot cell such as bacteria, yeast, fungi 
or eukaxyotic cells, purify the peptides, label them and 
test thea for binding activity. 

3. Express fusion proteins with plawaiaogen 
fragments and/or mutants in & host cell and test them for 
PrPSc affinity in a binding assay. 
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1. Factor which aelectively interact a with a 
PrPSc but not with PrPc. 

2. Factor according to claim 1 which is 
selected from plasminogen, fragments of 
plasminogen and derivatives thereof. 

3. Factor according to any of claims 1 or 2, 
characterised in that it interacts with 
tbe carboxy terminus of PrPSc. 

4. Factor according to any of claims 1 to 3, 
characterized in that it is capable of 
interacting with PrPSc of different 
opeciea. 

5. Composition comprising a PrPSc and a 
factor according to any of claims 1 to 4, 

6. Composition according to cloira 5, wherein 
PrPSc is bound to the factor. 

7. Composition according to claim €, wherein 
PrPSc ia ncncovalently bound to the 
factor. 

8. A carrier comprising e factor according to 
any of cloima 1 to < and/or a composition 
according to any of claims 5 to 7. 

9. carrier according to claim 8 which is 
Belected from magnetic beads, filter 
stripes, microti ter plates, non-magnetic 
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beads, plasmon surface resonance piatea, 
micro or ray plates, liquid carriers 
undergoing phase transition to soiid, and 
combination thereof, 

Ligand which specifically interacts with a 
composition according to any of claims 5 
to 7. 

Diagnostic kits containing a factor 
according to any of claims 1 to 4 and/ox a 
conposition according to any of claijms 5 
to 7 and/ or a carrier according to any of 
claims 0 and 9 and/ or a ligand according 
to claim 10, optionally together with 
further components such as buffers, 
reagents for the detection and working 
instructions. 

Pharmaceutical composition comprising a 
factor according to any of claims 1 to 4 
and/or a ligand according to claim 10. 

a process for detecting a PrPSc in a 
sample, characterized in that the sample 
is contacted vith a factor according to 
any of claims 1 to 4 and/or a carrier 
according to claims 8 or 9 and/or a ligand 
according to claim 10. 

A process for removing PrPSc from, 
biological material, comprising the step 
of contacting the material with a factor 
according to any of claims 1 to 4 and/or a 
carrier according to any of claims 8 or 9 
and/oi a ligand according to claim 10, 
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15. Method for diagnoaing human transmissible 
spongiform encephalopathies and prion 
encephalopathies of aninals, characterized 
in that the material of the organism to be 
tested in brought: into contact with a 
factor according to any of claims 1 to 4 
and/or a carrier according to any of 
claims 8 to 9 and/or a ligand according to 
claim 10. 

16. Use of a factor according to any of clalns 
1 to 4 and/or a composition according to 
any of claim* 5 to 7 and/ or a carrier 
according to any of claims 8 or 9 and/or a 
ligand according to claim 10 for the 
diagnosis of huraan transmissible 
spongiform encephalopathies or prion 
encephalopathies of animals. 

17. 7se of a factor according to any of claims 
1 to 4 and/or a composition according to 
any of claima 5 to 7 and/or a carrier 
according to any of claims 8 or 9 and/ or a 
lioand according to claim 10 for removing 
PrP&c froon and/or inactivating PrPc in a 
biological material . 
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Continuation of Box 1.2 

Clilos Nos.: 1, 5-9, 11-17 (all partly) and 10 (completely) 
Present claims t (completely) and claims 3-9 and 11-17 (partly) relate to 



The claims cover all compounds and methods having this characteristic or 
property whereas the application provides support within the meaning of 
Article 6 PCT and/or disclosure within the meaning of Article 5 PCT for 
only a very limited number of such compounds (e.g. plasminogen and 
fibrinogen) and methods. In the present case, tha claims so lack support, 
and the application so lacks disclosure, that a meaningful search over 
the whole of the claimed scope is Impossible. Independent of the above 
reasoning, tha claims alio lac* clarity (Article « PCT). An attempt 1s 
made to define tha compounds and methods by reference to a result to be 
achieved. Again, this lack of clarity 1n the present case is such as to 
render a meaningful search over the whole of the claimed scope 
impossible. 

Hence a search for claims 1, S-9 and 11-17 can only be considered 
partially complete In the sense tnat prior art is searched In respect to 
dxunwiJts which relate to PrPsc-spedf ic Interacting molecules and where 
such molecules nave bean shown to be implicated m such an interaction. 
It can never cover a complete survey of all other «x1 sting molecules that 
potentially Interact specifically with PrPcc but rot Prpc, and for which 
such an Interaction has not been demonstrated- In this sens* the search 
for claims 1,3-9, 11-17 1s understood to be restrlced to such documents 
only, which relate to a known Interaction of a compound specifically with 
PrPsc. It cannot be understood to be comply* for any further existing 
compound, If any, that has the desired effect, but for which this effect 
has not been shown yet. 

Present dale 10 (completely) and claims 11-17 (partly) relate to a 
Hgand which specifically interacts with a composition, of claims 5-7. The 
application does not provide any evidence to the existence or feasibility 
of such a llgand, nor how this llgand 1s defined in terms of chemical or 
biochemical structural features, aosrt from again the desired 
characteristic of specific interaction. Here lack of clarity and support 
according to article 6 PCT 1s such, that a meaningful search for claim 10 
could not be carried out at all. Accordingly claim 10 has not been 
searched, and for those parts of claims tl-17 that refer to claim 10, no 
search could be carried out either. 

The applicant's attention 1s drawn to the fact that claims, or parts of 
claims, relating to inventions m respect of which no International 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
Is advised that the EPO policy when acting as an International 
Preliminary Examining Authority Is normally not to carry out a 
preliminary examination on matter which has not been searched. This Is 
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the case irrespactive of whether or rot the claims are amended following 
receipt of the aeareh report or during any Chapter II procedure. 
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